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OF ALL THE SURPRISES of recent years, none can 
quite equal the jolt the writer received when a man 





all due seriousness, that “welding is just a tool.” 

It does not seem possible that anyone who has 
had years of experience in the manufacture and 
selling of welding equipment could make such a 
remark. 

The conception of welding as just one more 
industrial tool dates back to 1918 when Secretary 
of Labor Wilson, in a mediation board award, 
likened the welding process to a hammer. The 
Wilson award must have been based either on 
ignorance or a deliberate attempt to discredit weld- 
ing, for even in 1918 the uses of welding processes 
were vastly more complex than the wielding of a 
hammer. And in the thirty years that have passed 
since the labor board decision the intricacies of 
welding have increased an inestimable amount. 
Yet the original wrong thinking still persists. 

A torch or an electrode holder, though each is 
much more complicated than a hammer, may fall in 
the tool category. Let us agree to call them tools. 
Tools of what? Tools of welding? Can a tool have 
tools? Well, can a hammer have subhammers? 
Obviously, welding does not fall in the class of 
such objects as hammers, or all logicians from Aris- 
totle up to Bertrand Russell have been guilty of 
cockeyed thinking. 

If welding isn’t a tool, then what is it? Any high 
scheol freshman could formulate such a definition 
as, “an industrial process for the fabrication of 
metals,” and he would be right as far as he went. 
Welding is a metal-fabricating process and much 
more: it is the only entirely new metal-fabricating 
process available to man in thousands of years. 

Let’s think that last over a minute. Centuries ago 
man learned to forge and cast metals. Somewhere 
around a couple of hundred years ago he learned 
how to machine the cast or forged products so as 
to obtain a preeision finish to specified tolerances. 
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That was an important gain, but it was no more a 
new process than whittling on a stick. Welding— 
the permanent fusion of any two metallic objects— 
is a new process, something that man had never 
before succeeded in accomplishing except to a 
limited degree on the blacksmith’s forge. Can such 
a revolutionary achievement be dismissed as a 
mere tool? If it can, the English language has be- 
come useless as a vehicle for rational thought. 

The fact that all metals cannot be welded by all 
welding processes takes welding out of the “kid 
stuff” class. Failure on the part of some users to 
realize that their welding problems require careful 
and intelligent study has resulted in many misappli- 
cations, which, in turn, have caused misconceptions 
to occur regarding welding and its proper uses. 
These misconceptions have begat still more mis- 
applications, and so on. 

Many of the misconceptions which have retarded 
welding progress have arisen from the antiquated 
thinking that “welding is just a tool.” Those capa- 
ble of believing such nonsense undoubtedly see 
little need for the authoritative codes which have 
been developed by the American Welding Society. 
They can hardly see the need for such a code as 
the AWS “Standard Code for Arc and Gas Building 
Construction” since the American Hammer Society 
(an organization which the welding-is-a-tool thinker 
will undoubtedly be starting soon) has not as yet 
issued a “Standard Code for Hammering in Build- 
ing Construction.” 

The truth is that welding is not a tool. It is a 
process—or series of related processes—and it may 
be a craft, an art or a science, but it is definitely 
not a tool. Until this erroneous conception has 
been banished, it will be difficult to discuss weld- 
ing in its deserved engineering terms. 
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BALDWIN LOCOMOTIVE PRODUCTION 
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@ Using the correct M & T electrode . . . plus a wealth = : 
of welding ‘know-how’ is the combination that con- . 
sistently produces high speed, high quality fabrications at \_ 


low cost in the Eddystone plant of the Baldwin Loco- 
motive Works. 


An excellent example is their production line manu- 
facture of water-space frames . . . or mud rings as they 
are more frequently termed. These frames, used in loco- 
motive boiler assemblies range from 4’ x 5’ up to 10’ x 22’ 
in size and are made from bars 4” to 8” in width and 3” to 
5” in thickness. All welding is done in straight-sided gaps 
with >” Murex Type FHP electrodes at approximately 
600 amperes . . . an overloading of current which few 
electrodes will withstand. Results however, are extremely 
high speed operation with no sacrifice whatever in welding 
quality . . . a neat trick but daily rou- 
tine at Baldwin where welding ingen- 
uity and M & T electrodes combine 
to provide welding speed, quality and 
economy. 


Want literature covering the en- 
tire M & T line? Write today. 


Cross section of straight gap weld made a 
with FHP in Locomotive mud ring. 


METAL & THERMIT CORPORATION 


120 Broadway * New York 5,N. Y. 
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2—ASSEMBLY LINE for tank trucks to transport oil and gasoline. The line has ten manual welding stations 


279 


Welded Tanks 
per Day at Eaton 


Yes, that’s right! Daily production of welded tanks at Eaton Metal Products 


is better than 275 units per day. Many ingenious fixtures have been rigged 


D. MARSHALL, president, Eaton 

® Metal Products, Omaha, is a 
direct, human, decisive actionist who 
knows his entire payroll by first 
name, tolerates no subversions, plays 
everything above the board in his 
labor relationships. He has had only 
six written grievances since 1943 
among his 235 employes, 65% of 
whom are CIO. His aggressive plant 
superintendent, P. Y. Smith, an Ames 
M. E. and former government engi- 
neer, can be proud of Eaton’s Omaha 
plant record of 4% turnover, 5% 
absenteeism (right in the midst of 
the duck season), 156 days without 
lost-time accidents, supervisional 
tatio of one to twelve, man-hour effi- 
ciency of 112% compared with war. 
Eaton was largest navy pontoon 
fabricator during the war. The plant 
now produces 87 different items in 
plate and sheet steel, steel pipe and 
fittings, well casings, tanks in diame- 
ter from 6 to 30 ft, miscellaneous 
items such as pans, troughs, code and 


BY GERALD ELDRIDGE STEDMAN 


1—TANK HEADS are flanged rap- 
idly on this semiautomatic chimer, 
which follows a master pattern 
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pressure vessels, The majority of 
its fabrications require manual or 
automatic welding or both. 

Smith’s teammate, J. C. Lutz, assis- 
tant superintendent, evidencing con- 
siderable genius as a master me- 
chanic, has rigged up interesting 
welding jigs and fixtures. There is 
a self-reliant shop craft in the West, 
maybe a carryover from pioneering 
days, that to me was fascinating. 
Most western shops show ingenious 
rigging, and Eaton is no exception. 
For example, I noticed a Lutz-rigged 
holding fixture on a well casing 
swedging machine which, in three 
operations on the same holder, de- 
veloped a surge OD and internal 
swedge; the top designed to stop at 
the female end, the external to stop 
at the male end. Then, using a 
gauge device and swing-out, this fix- 
ture accomplished an automatic 
threading. 

Eaton fabricates a considerable 
variety of truck tank assemblies for 
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3—-FARM TANK heads are welded two at a time, using 
automatic equipment and power-driven rollers. The fix- 
ture handles tanks up to 54-in. diameter by 11 ft long 


Work is rotated for submerged-melt welding 


gasoline, oil and the lighter hydro- 
carbons. Much of the stock is 12- 
gauge standard commercial grade 
blue-annealed mild steel, which is 
received in flat sheets, cut to desired 
dimensions and circled on a circle 
shear. Production does not warrant 
forming dies. The tank heads are 
formed by dishing on a small punch 
press. The press is fitted with a 
rubber block having a steel cap and 
operates at 15 strokes per minute. 
Two operators feed the work manu- 
ally. Any contour or dimension can 
be formed by this dishing technique. 

The dished heads are delivered to 
the truck tank shop where the 
“obrotund” contour, inside and out- 
side radius, and a 5/8-in. flange are 
formed on an automatic chimer. The 
cam-controlled forming action fol- 
lows a master pattern (Fig. 1). Sides 
and heads then come to the floor for 
mating and tack welding. 


Wetpinc AsseEmMBLY LLNE 


Welding is done on an assembly 
line (Fig. 2). There are ten welding 
stations in this tank shop, one weldor 
at each. Heads are tacked with 5-in., 
8-in. and 12-in. spacing. All work is 
butt welding. Each tank shell receives 
a longitudinal double pass both in- 
side and outside; heads are given 
a single pass on the outside edge. 
Some of these truck tanks have 
double bulkheads to be welded, with 
five compartments per tank. From 
120 to 250 ft of manual welding are 
needed per item; this is all down- 
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hand welding at 15 ft per hr. The 
equipment includes both 200-amp 
and 400-amp d-c welders. E-6010 
all-position electrodes are used, with 
E-6012 electrodes for poor fit-up. 

After weld test, tanks are mounted 
on truck chassis and such compo- 
nents as rear and side skirting, cabi- 
nets, drop panels and bucket box are 
installed. The assembled bodies are 
then moved to spray painting and 
infra-red drying under 180 lamps 
spaced on 12-in. centers. Drying 
time is 45 minutes. Eaton has its 
own sign painting department which 
finishes the assembly. 


AUTOMATICALLY WELDED TANKS 


There are some noteworthy inno- 
vations in the automatic welding of 
300-gal combination farm and ele- 
vated tanks. These are 37 in. in 
diameter by 66 in. high and fabri- 
cated of 14-gauge mild-steel sheet 
stock. Heads are blocked on power 
shears, circled on a shear and formed 
on a semiautomatic chiming machine 
to a %-in. flange. Shells are sheared, 
punched and rolled in preparation 
for welding. 

Longitudinal seams are welded on 
an automatic welder, using a Lutz- 
designed fixture controlled by air 
jack (90 psi pressure). This fixture 
consists of a series of small toggles 
underneath a copper bar 12 by 72 
in. As pressure is applied, the toggles 
act back and forth to create the lock- 
ing action. The locking bar is raised 
and lowered by the air jack. 
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4—PROPANE TANK heads are tack welded to the shel! 
with the aid of an air-powered ram that was made by 
bolting together two old boxcar air-brake cylinders 


A 600-amp d-c automatic 
travels down this rack assembly at 
a rate of 54 ipm, using 14-in. welding 
wire. The arc is submerged, and 
flux is recovered by a vacuum tube 
which follows the weld movement 

Both tank heads are welded to the 
shell simultaneously. The two 600- 
amp automatic welding heads are 
suspended from above (Fig. 3) while 
the tank is rotated by means of pow 
ered rollers. The work travels be 
neath the welding machines at 
rate of 27 ipm. 

This fixture can accommodate 
tanks of 300 to 1,000 gal, measuring 
up to 11 ft by 54-in. diameter. Head 
welding requires two operators. At 
each end of the tank, the head flange 
is installed over the outside shell and 
serves as a trough to retain the flux 
deposit in weld travel. Flux is laid 
1 in. high and 11% in. wide. Welding 
wire is 44 and 3/32 in. After head 
flanges have been butt welded, the 
work is cleaned manually. 
is single-pass welding, the seam does 
not have to be ground. The chara 
ter of the weldment is as perfect as 


welder 


Since this 


I have seen, probably because of long 
experience of the operators on the 
particular job. Occasionally, doubl 
passing is necessary if work is soiled 
This is largely a matter of hous 
keeping. Eaton’s production schedul 
ing is close here to permit fres! 
shearing. Care is taken to avoid ‘ 
and seepers to prevent patch t 
After welding and inspection, 
work goes to a newly installed ; 
ing department which uses hot all 
drying. 

Perhaps the most significant Eaton 
fabrication is of 123-gal to 105\-g2! 
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butane and propane tanks, ranging 
in size from 24 by 60 in. to 42 by 
120 in. These pressure vessels must 
answer code requirements and are 
fabricated of special plate, 
9/32 to 9/16 in. thick, having a 
tensile strength of 70,000 psi or 


from 


better. 

Phenomenal growth of the lique- 
fied has 
created millions of customers off the 


petroleum gas_ industry 
gas mains and caused a shortage of 
100-lb cylinders for customary in- 
stallation. The resulting wave of 
bulk storage replacement has been 
accentuated by a tendency to the 
multiplied utilization of these lighter 
hydrocarbons. 
of these pumps 


for farm water systems, in fueling 


The growth in use 
gases in propane 
tractors, for water heating, refrigera- 
tion, poultry dressing, scarfing and 
many other purposes has created a 
tremendous demand for outside bulk 
tank storage. Which means that busi- 
ness is very good at Eaton, though 
production is somewhat retarded by 
the shortage of high-tensile steel 
plates. 


SHELL FABRICATION 


the butane and propane tanks 
are fabricated with the same tech- 


nique, whatever 
She 


their dimensions. 
ll is cut to size, beveled to facili- 


tate welding, 


flame -cut, ground, 
formed and passed to subassembly. 
Certified weldors manually install 
liquid withdrawal fittings and back- 
up bars for welding. 

Special tank heads are needed, 
which must be ordered from an out- 
side supplier. Upon receipt, they 


5—FINAL WELDING on heads of propane pressure 
vessels is accomplished by combination of gantry crane, 
automatic welding heads and power-driven rollers 
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6—BASEMENT TANK welding department. Tanks of 
275-gal capacity are fabricated by automatic welding for 
the main seam, manual welding to add fittings 










are inspected, beveled and special 
back-up bars installed. The back- 


up bar, designed specifically for 
automatic welding, permits 100% 
penetration of the weld metal. The 


weld builds up to a 1/16-in. eleva- 
tion above both shell and head. in 
agreement with code specifications. 


A1ir-POWERED RAM 


In the tack welding of these shells 
and heads, another Lutz fixture is 
(Fig. 4). This has a 
variable locking device set to con- 
form to the tank length and is also 
adjustable to various diameters. It 
relies on a combination of air jacks 
Not being able to get 
proper equipment quickly, Lutz took 
two old air-brake cylinders from a 
boxcar and bolted them together to 
make an air ram. The old method 
of installing heads into shells by 
chains and combination jack re- 
quired six hours to accomplish. This 
simple air jack installation allows 
the head and shells to be mated and 
tack welded in 30 minutes. 

Final welding of the propane tanks 
is accomplished on another auto- 
matic welder rigged by Eaton (Fig. 
5). This employs a gantry crane, 
automatic welding heads and power- 
rollers to rotate the work. 
The two tank heads are butt welded 
simultaneously by the 
welding units at a speed of 12 ipm. 
Care is taken to establish clean metal, 
well beveled edges and unusually 
tight fit. A single-pass weld is made, 
inside and outside. 

The tanks are given a preliminary 
air test at 90 psi, a hydrostatic test 


employed 


for power. 


driven 


1,200-amp 





at 450 psi and are then subjected 
to severe inspection by government 
boiler inspectors. The government 
inspection includes hammer, fracture 
foot-pound tests. Thereafter, 
the vessel’s brass fittings are in- 
stalled; it is dehydrated 100%; 
again air tested; finally painted with 
weather-resisting aluminum. Eaton 
has an unusually large backlog on 
this production. 


and 


BASEMENT TANKS 


A large department (Fig. 6) is 
given over to the production of 275- 
gal obrotund basement tanks of 14- 
gauge hot-killed steel. Longitudinal 
weld on the shells and circumferen- 
tial welds joining the mating heads 
are automatic. Fittings are manually 
welded. There are 12 welding sta- 
tions here, using 300-amp and 400- 
amp welders with, mostly, E-6010 
E-6012 electrodes. Welding 
speeds average 15 ft per hr, and 
production is 50 tanks per day. 

Big tanks, 1,500 to 30,000 gallons, 
are manually welded. There is some 
open-air production since rainy days 
are a rarity in Omaha. Such tanks 
are for bulk plant storage. Dimen- 
sions range from 48-in.-diam by 12- 
ft length to 11-ft-diam by 36-ft length. 
Most of the plate is 3/8-in. thick. 
Eaton’s new building, accommodat- 
ing much of this big tank work, has 
seven welding stations and uses 300- 
amp and 400-amp a-c welders for 
double-pass or single-pass outside 
and inside welds. 

Eaton production of all varieties 
and sizes of welded tanks is better 
than 275 units per day. 


and 
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1—SHARP NOTCH considerably reduces the endurance limit 3—SMOOTH SURFACES give greater fatigue 


of a steel bar when uniform reversing load is applied strength. Avoid such constructions as that on right 





A Clinical Approachit 


BY GERALD VON STROH A clinical approach isa study of the behavior of welded struc- 


Assistant Manager, Development Engineering, . . : 
Lukens Steel Co. and divisions, Coatesville, Pa. tures, particularly failures, in much the same manner that a 


physician studies a human ailment in order to learn from 








N® for a clinical approach to the changes in pressure are examples of LABORATORY LIMITATIONS 
design of weldments is very evi- the type of structure whose service 

dent today. Much honest research life depends upon its ability to with- A clinical study of weldment de 
needs to be done in the study of the stand repetitive reversals of stress. sign should utilize laboratory and 
behavior of welded structures, par- [n such structures, endurance limit mathematical methods of stress di 
ticularly failures in welded struc- or fatigue characteristics of the gross termination to the fullest extent pos 
tures. All too frequently overlooked structure should be the design cri- sible. However, their use should ) 
is the fundamental that a welded teria rather than ultimate or yield tempered with full realization of theit 
structure is one piece of metal and values of the materials. Since endur- limitations. Experimental stress a 
behaves as such. ance limit is extremely sensitive to alysis of a gross structure will giv 
notches, cracks and shape, it becomes _ stress levels, but it will not tell how 
THe Norcn Errect apparent that the greatest need for long the structure subjected to r 
a clinical study of weldments lies versals of stress will live at thos 


For economical reasons, a welded jn dynamically loaded structures. levels. 
structure may have designed into it 


internal and/or external notches and 
incipient cracks. Such notches and 
cracks may drastically affect the en- 
durance limit of the structure. This 
would be of little importance in a 
statically loaded structure, such as 
a bridge or building, where there are 
no.reversals of stress applied to the 
structure. It is of vast importance, 
however, to dynamically leaded struc- 
tures. 

Machinery parts, automotive parts, 
railroad car and locomotive parts, 
chemical or processing equipment 2—FATIGUE-TESTED specimens of high-alloy steel. All three were tested 
subject to thermal stresses and at stress of 34,200 psi. Best specimen failed at 5,000,000 cycles 
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4—EXTRA METAL actually weakens these reinforced welded 


joints when a load that reverses at high speed is applied 


Uniform Load Reversing 
its Direction at 
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Point of Failure 
End of Existing 
Reinforcing Plate 


Suggested Tapering 
Extension of 
Reinforcing Plate 


5—NOTCH EFFECT can be minimized by adding 


tapering extension to inner reinforcing plate 


0 Weldment Design’ 


There is no system of mathematics 
which will determine the fatigue 
value of a gross structure. Usually, 
we take the known static loads, apply 
a factor of safety or of “ignorance” 
and trust that all will be well. 

Full-size fatigue testing of a gross 
structure will give us essentially the 
required data, but full-scale fatigue 
testing is usually too expensive and 
most welded structures too large to 
make this a practicable, method. 

We are left, therefore, with the 
practical course of: (1) using con- 
ventional methods for proportioning 
the members of a structure and (2) 
by clinical study of service behavior 
develop a qualitative feeling for what 
is good practice. 

In view of the fact that a weld- 
ment is one piece of metal, considera- 
tion should first be given to the char- 
acteristics of a single piece of steel 
under dynamically loaded conditions. 
Sketch at left of Fig. 1 pictures an 
ordinary structural steel bar with a 
yield point of between 30,000 and 
40,000 psi. If a load parallel to the 
bar is applied uniformly over its 
cross-section and reversed, the bar’s 
endurance limit will be approxi- 
mately one half its ultimate strength. 
If the bar is notched, as shown in 
the sketch on the right of Fig. 1, 
the endurance limit will be consider- 
ably reduced. 
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MATERIAL STRENGTH IRRELEVANT 


Conventional fatigue specimens are 
carefully made to avoid stress con- 
centrations at critical sections. The 
endurance limit obtained from a 
conventional specimen increases ap- 
proximately in proportion to the ten- 
sile strength. In other words, if a 
high-strength steel is used under ideal 
conditions, the endurance limit is 
proportionately increased. 

When a sharp notch is introduced, 
however, the fatigue strength is 
about the same for high and low- 
strength materials. This indicates 
that there is little value in using ex- 
pensive high-strength steels in a 
dynamically loaded _ structure in 
which notches exist. Ordinary steels 
would be as serviceable in dynam- 
ically loaded structures having stress 
raisers of this nature. It seems to 
the writer that high-strength mate- 
rials are frequently used in a very 
unintelligent manner. 

Recently, four welded specimens 
were run in a fatigue machine at a 
stress of 34,200 psi. Fig. 2 shows 
three of the specimens after the test; 
the fourth was retested at a higher 
stress. 

Despite 5,000,000 reversals of 
stress, the specimen shown in the 
center of the illustration did not fail 
in the weld but through a connecting 








bolt hole. The foreground specimen 
failed at 3,000,000 cycles, following 
an accident. At 72,000 cycles, the 
adapter broke, bending the specimen. 
It was straightened subsequently and 
the test was resumed. However, the 
endurance life of the specimen had 
been materially affected. 

This seemingly insignificant ex- 
periment was carried on for the prac- 
tical reason of showing that a welded 
joint can be executed with an endur- 
ance limit approximating that of the 
parent metal. However, the weld 
must be internally sound and have 
smooth external contours. An inter- 
nal defect in the weld reduced the 
life of the background specimen of 
Fig. 2 to 1,400,000 cycles in contrast 
to 5,000,000 cycles on two other 
identical specimens. 


REINFORCEMENT WEAKENS 


The specimens just described were 
welded with all surfaces ground 
smooth and flush. A different prin- 
ciple is illustrated on the right of 
Fig. 3. By means of fatigue machine 
investigations, it has been definitely 
determined that the addition of such 
reinforcing material shortens the life 
of a dynamically loaded sample. Such 

*Abstract of paper presented at the 
annual meeting of the American Society 


of Mechanical Engineers, Atlantic City, 
Dec. 1-5, 1947. 
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Designer can sometimes eliminate cause of failure by gradual change of contour 


constructions should not necessarily 
be eliminated since many liberties 
can be taken in regions subject to 
secondary loading conditions. 

The type of weldment on the left 
of Fig. 4 is little improved over the 
one in Fig. 3. The judicious use of 
such reinforcements is _ entirely 
proper, but the designer must have 
a nice feeling when and where the 
construction can be used without 
distress. 

At one time, welded joints were 
specified with the type of reinforce- 
ment shown in the right sketch of 
Fig. 4. Most specifications now limit 
such reinforcements to Y-in. thick- 
ness. Why a weld of the type shown 
in the sketch is ever specified is a 
mystery. Perhaps the idea is to 
provide more metal in case the weld 
does not turn out so good. 

Why extra metal can lower the 
fatigue strength of a piece of steel 
may be discussed briefly. If the 
piece of steel is considered as a pipe 
with fluid running through it under 
high pressure, it may be seen readily 
where turbulence will occur. Stress, 
while an intangible, flows through a 
piece of steel and a gross structure 
much in the manner that fluid flows 
through a pipe and piping system. 
Wherever turbulence would occur if 
the structure were a system of pipes, 
an interruption in the flow of stress 
occurs and causes a stress concen- 
tration. If a designer will bear this 
simple analogy in mind, he problably 
will design a more predictable weld- 
ment. 

In a car loaded with steel ingots, 
failure occurred at a design detail in 
the frame similar to that just de- 
scribed. This point proved to be 
in a side member of the car, and the 
fracture began at the end of an 
inner reinforcing member where an 
abrupt discontinuity of metal oc- 
curred. 

The designer did have a measure 
of control here, for he could have 
eased the contour at the change in 
metal sections to permit a smoother 
flow of stress. The tapering exten- 
sion of the reinforcing plate shown 
in Fig. 5 is only one of the methods 
that can be used to achieve the same 
end. By providing a gradual change 
in the rigidity of the structure at this 
point, the severe notch effect is 
eliminated. 
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8—FAIRING WITH WELD METAL relieved distress in secondary joints 


No MATHEMATICAL PROOF 


The designer’s knowledge or feel- 
ing in proportioning such an “ease- 
ment” is, of necessity, purely quali- 
tative. He has no quantitative values 
or methods to dictate the proportion- 
ing of this gradual change in section. 
Some engineers may believe that it 
can be determined mathematically, 
but proof remains to be seen. 


Considering the number of! 
known factors in this instance, “sp 
ulative” designing certainly existed 


Without 


experimental analys 


without good luck, hundreds of such 


structures could have been put 1! 
before weak spots were disco\ 
All this, of course, is one reaso 
the emergence of experimental 

analysis as an organized functi 
engineering. 
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Ovthne of 
Instra! Design 


7—FAILURE at charging box rim 
might have been avoided by rede- 
sign to ease curvature as shown 





Cross-Section 


§8--ABRUPT CHANGE is avoided 
at expense of slight reduction in 
area of the opening on Diesel frame 
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Partial Cross-Section 
Double-Shell Stee! 
Drier Roll 
(through spoke) 
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10—EXCESS PRESSURE caused 
drier roll to bulge as shown in this 
sketch, but welds didn’t fail 


Fig. 6 shows the results of a notch 
effect of a totally different type. Here 
the fractures proceeded from an in- 
ternal notch at the root of a cham- 
fered weld. The fracture undoubtedly 
started at the root of the weld, pro- 
gressed to the bottom and then 
worked up through the entire section. 

No possible shop control, quality 
of welding or inspection could elimi- 
nate this failure. The notch or abrupt 








discontinuity was actually designed 


into the structure. The designer, 
however, could easily have avoided 
the weak spot by simply setting the 
bottom plates between the primary 
members. This would have elimi- 
nated the notching of primary side 
members. 


Wuy Tuey Get sy 


Many engineers are prone to this 
kind of designing, and many times, 
probably more often than not, they 
get away with it. It is a fair conclu- 
sion, the writer believes, that when 
failure does not occur at a point of 
notch sensitivity, either the structure 
has been vastly over-designed or dy- 
namic loading to an appreciable de- 
gree does not exist. Or if it does 
exist, then the structure has not been 
in service long enough to show dis- 
tress. 

A charging box is a familiar piece 
of equipment in steel plants. Its func- 
tion is to deliver the open-hearth fur- 
nace charges, notably scrap metal. 
Charging boxes are loaded with mate- 
rial, handled in various ways 
throughout the plant and are finally 
thrust into a furnace, where tempera- 
ture is approximately 2,800 F, to be 
turned over to dump their loads. In 
one particular box, the impact of 
handling plus thermal shock caused 
failure to occur at the rim reinforce- 
ment. Again, the fracture began at 
an abrupt change in metal section. 

It must be remembered that noth- 
ing in the predictable function of the 
charging box could foretell failures. 
No forces in operation conceivably 
could cause such failure insofar as 
existing design criteria are con- 
cerned. Abuse is possible, but these 
failures were epidemic. They oc- 
curred on several boxes. The ther- 
mal effect mentioned is real, but it 
could not be predicted accurately. 

Fig. 7 shows one method of 
achieving longer life without fracture 
occurring. This method is a design 
in which the contour is changed 
gradually to eliminate the concentra- 
tion. Only results can prove the 
efficiency of such a design detail. 

The point to be noted is that such 
failures can be peculiar to weld- 
ments. One reason why designers 
seemingly continue to ignore the de- 
sign points previously cited might be 
that they have been trained in the 
technique of casting design wherein 
they must observe certain shape 
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rules. Released from this restriction, 
they cannot be blamed for ignoring 
necessities that are such for totally 
different reasons. 

A mystifying type of failure is that 
in which a purely secondary member, 
or its joints, shows distress. The end 
plate on a Diesel-engine frame is 
in this category. This member is 
simply a closure plate sealing off 
certain parts of the mechanism and 
providing support for auxiliary units. 
This plate is machined over its entire 
surface and is drilled and tapped 
in many places for the support of the 
blower housing. 

Fig. 8 shows the construction of 
the frame in the region of its large 
central opening, provided for the ad- 
mission of air. The two. slanting 
inner members carry a primary load 
to resist the tendency of the firing 
load to increase the distance between 
the cylinder head and the main bear- 
ings. In one instance, out of thou- 
sands of these engine frames manu- 
factured during a period of several 
years, distress appeared in the fillet — 
weld connecting the end plate with 
the primary member at the bottom of 
the elongated opening. The short 
fillet weld fractured. 


WorrIESs FOR THE DESIGNER 


When a failure of this nature hap- 
pens, with thousands of similar units 
in service, two worrisome questions 
naturally occur to the designer: 

First, can it be an epidemic is 
started that will culminate in failure 
of every unit at this point? In other 
words, was failure due to a funda- 
mental design weakness? 

Or second, did the unit on which 
distress first appeared undergo ab- 
normal service conditions? 

In the instance cited, failure finally 
evidenced itself on several frames. 
And, insofar as could be determined, 
the frames showed no distress at any 
other location. There were a suffi- 
cient number of frames involved to 
permit the assumption that defective 
welds were not the cause. These 
frames were varied in their ages— 
they were not all produced in one 
batch that might have been made 
under similar conditions. 

Superficially, this failure might 
seem of a minor nature. It is to be 
noted, however, that once the fillet 
weld in question develops a crack 
in its surface a severe notch exists 
in the edge of a primary member. 
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The frames involved were repaired 
in the manner shown in Fig. 8. The 
defective weld was removed com- 
pletely and a gradual easement or 
fairing was created by weld metal. 
The correction is again based on 
the elimination of abrupt changes in 
metal section, or of the abrupt change 
in stiffness of the structure at this 
point. The ability of the structure 
to absorb energy without distress 
was changed in this region. 

Since the first group of failures 
occurred some two years ago, no 
report of further failure has been 
heard. The failure did not spread to 
others of many hundreds of engine 
frames as appeared probable. Why 
a failure occurred in the few isolated 
cases remains unanswered. 

In spite of lack of fundamental 
knowledge, the discussion serves a 
useful purpose. It illustrates that 
unexpected failures do occur at 
points that defy mathematical analy- 
sis. At these points in the design, 
reliance must still be placed on qual- 
itative evaluation of the elastic be- 
haviors of steel shapes. 

For future production of such 
frames, the correction is simple. 
Fig. 9 shows how abrupt changes 
can be avoided in an economical 
manner, though at the expense of a 
slight reduction in the area of the 
opening. It is obvious that such a 
design change would tend to reduce 
the level of maximum stress induced 
by whatever conditions were causing 
the failure. 


ANOTHER TYPE OF FRAME 


In 1943 failure occurred in a few 
frames of a type of general-purpose 
Diesel engine used mainly to supply 
auxiliary power on shipboard. Of 
thousands of frames produced for 
these engines, only 30 or so showed 
distress. The design adequacy of the 
frame was thus proved thoroughly. 
In further support of this statement, 
all failures occurred on engines in 
a particular type of service on a par- 
ticular type of ship. 

Two things became apparent in 
the investigation of this failure: 

First, the nature of the service was 
such that the engine might be sub- 
jected suddenly to peak-load condi- 
tions at full speed; 

Secondly, the ship seemed to be 
of such class and in such service 
that it rolled and tossed violently. In 
addition, information on the condi- 
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tions encountered at sea indicated 
severe inertia forces due to the sway- 
ing mass of engine. 

In this instance, failure occurred 
in a secondary member, an oil-con- 
fining side plate, 3/16 in. thick, of 
ordinary weldable carbon steel. This 
member was not structurally impor- 
tant, and the designer had no idea 
any stress could possibly be induced 
in it that would cause its failure. 

Generally, the fracture started in 
the extreme lower corners and pro- 
gressed toward the first or last lower 
openings. No failure occurred at any 
other point in the structure. Under 
abnormal service, failure might be 
expected to appear in or adjacent to 
a highly loaded member. 

One thing is evident from the 
facts: the distress was related to the 
hold-down or foundation bolts. Pos- 
sibly prestress occurred in the frac- 
ture region because of the elasticity 
of the foundation. If sudden and 
severe peak load occurred simultane- 
ously with a violent sea, it is prob- 
able that the combination might 
cause abnormal stress in the region 
of the foundation bolts. Naturally, 
the acme of such abnormally high 
stress would occur at the ends of the 
frame where the lower portion of the 
frame is most rigid. 


Wuen Is Destcn at Fautt? 


The steel yard car frame and the 
charging box provide two types ef 
failures which can be considered as 
resulting from a lack of attention to 
design details. 

A third instance is the failure of 
the fillet weld in the opening on the 
engine frame end plate. This failure 
is the result of a combination of two 
factors. On one hand, the design 
was at fault for the abruptness of 
change in contour and should have 
been suspected as a possible trouble 
point. On the other hand, however, 
the design is apparently adequate 
for most types of operating service, 
for a very small percentage of en- 
gines in service have shown failure 
at this point. 

In the second type of Diesel, a 
peculiar service, not poor design, 
seems to have induced failure in a 
relatively few frames. The failure did 
not occur in a region that might be 
criticized as being poorly designed. 

Let us now picture the behavior 
of a structure in normal service for 
a considerable period when it is 


suddenly subjected to abnormal 
forces. A Diesel engine had oper. 
ated for about 10,000 hours as one 
of the propulsion units of a sub. 
marine when the submarine was 
depth bombed many times, on one 
occasion so violently that she was 
blown to the surface. Following this 
experience, fractures were 
ered in the engine frame. 
In the subsequent investigation of 
this failure, 126 cracks were found 
throughout the frame _ structure 
Many of the fractures started at stress 
raisers such as machined contours. 
Others started at the edges of open. 
ings. Many cracks originated in the 
welds connecting secondary members 
in the structure. But none of the 


dis OvV- 


fractures occurred in either the welds 


or the parent metal 
members. 

The apparent significance of the 
failure in this engine frame is that 
the primary member withstood the 
severe shock. It seems reasonable, 
therefore, to assume that the design 
was adequate. Yet the design was 
so close to the edge in its economy 
that many fractures—126 of them- 
did occur under abnormal. shock. 
It would be difficult to predict the 
length of time that the engine could 
continue in operation even though 
these fractures existed. 

It is known that the submarine 
traveled many thousands of miles 
with at least some of these fractures 
in the frame. But there is no way 
of knowing to what extent the frac- 
tures progressed during the con- 
tinued operation. This example is 
a manifestation of the 
steel engine frames. 


of primary 


stamina of 


STATICALLY LOADED FAILURE 


A failure radically different in na- 
ture from those previously consid- 
ered occurred in a_ jacketed-type 
steam drier roll. In testing this roll, 
too much hydrostatic pressure was 
applied internally with the result that 
the outer shell bulged. The roll, of 
course, was useless in such condition 
and it was necessary to replace the 
outer shell and remachine it. 

This failure is of interest because 
previously no one had had any ides 
how this type of weldment would 
withstand abnormal loads. There 's 
reason to believe that the pressure 
inducing the failure was severél 
times the design pressure. 

Construction details of the drier 
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roll are sketched in Fig. 10. No 
fracture causing leakage occurred 
anywhere in the structure, and the 
one-sided corner welds, though hav- 
ing notches on their inner sides, did 
not fail. This is to be particularly 
noted since one would expect dis- 
tress at the inner notch behind the 
weld in the upper corner because 
of the ripping action of the bulge. 

In contrast to the dynamically 
loaded engine frames, the drier roll 
weldment operates under practically 
static conditions. A one-sided weld 
with unfused root is never used in 
the design of an engine frame. Such 
one-sided welds were used in sec- 
ondary regions in a very early type 
of engine frame. They failed con- 
sistently in all frames produced to 
this design. It was necessary to re- 
vise the design to eliminate them and 
to repair all frames in the field. 

There is, however, no reason for 
fear regarding the adequacy of such 
corner welds in drier rolls, for struc- 
tures with them have been in service 
for many years. No one knew, how- 
ever, how such welds would behave 
under accidental overload. Whether 
the weld would rip due to its internal 
notch from the flexure caused by the 
bulging of the shell was a moot ques- 
tion. In this instance of apparently 
drastically abnormal pressure no dis- 
tress occurred in the welds. 

One of the reasons for discussing 
this type of failure is to show that 
some designers err in the direction 
of too much caution. Fabricating 
shops have been furnished blueprints 
of designs that specify “full-strength” 
welds in every joint. By “‘full- 
strength” weld is meant one that is 
fused completely throughout the full 
metal thickness and is subject to 
meticulous inspection under the usual 
standards. If followed to the letter, 
such a specification would result in 
an extremely costly weldment. And 
few weldment designs require com- 
pletely full-strength joints at all 
points. Pressure vessels are excepted, 
but even here the exception is con- 
fined to thick-walled vessels subjected 
to very high pressures. 

From this example, it becomes ap- 
parent that the designer must follow 
the middle of the road, which can 
only be done if he has a true feeling 
for what a particular joint must with- 
stand. 

Much remains to be learned re- 
garding the structural behavior of 
dynamically loaded fabricated parts. 





of materials exists. 





A fine knowledge of the properties 
It is true, too, 
that certain types of welded joints 
can be evaluated and their quality 
be controlled. But what happens to 
the structural properties when mate- 
rials and joints are disposed in all 
manner of shapes is not known with 
any accuracy, especially when dy- 
namic loading is imposed on such 
shapes. 

Cost of making full-size experi- 
mental stress analysis studies is gen- 
erally prohibitive. Even if the nature 
of the work justifies experimental 
stress analysis, such analysis tells 
nothing about the life of the struc- 
ture when exposed to violent fluc- 
tuations beyond normal stress levels. 

Much work has been done in de- 
veloping machines for full-scale fa- 
tigue testing. However, the cost of 
such equipment and the expense of 
operating it are so high as to limit 
this field of investigation to com- 
panies producing large quantities of 
an identical product or part. 

If nothing better is in prospect, 





designers must continue to grope, 
using knowledge of material proper- 
ties established under ideal condi- 
tions. And continue to apply the 
factor of safety—or of “ignorance.” 

This method, though it has worked 
for so long, is today not sufficient. 
For two reasons: 

First, fabricated structures are be- 
ing designed to operate at increas- 
ingly higher stress levels. 

Second, elimination of notch ef.- 
fects in weldments is entirely pro- 
hibitive from the standpoints of cost 
and of the limitation on design 
freedom. 

It seems, therefore, that careful 
correlated study of failures is the 
one remaining way of obtaining 
data of practical value. This, of 
course, brings us back to the clinical 
approach, a recognition of the fact 
that a failure is an opportunity to 
learn. 

With such a program, it can be 
said with confidence, basic principles 
of the behavior of dynamically load- 
ed structures would emerge. 


CROSSED BRACES relieve the strain on side screen of V-belt-drive guard 


Welded Cross Stops Vibration 


BY M. H. PEARCE 


7? stop the vibration of the side 
screening of a_ V - belt - drive 
guard, the weldor for a drilling con- 
tractor built up a cross brace of 1 by 
1 in. angles. He welded it to the 
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frame and tack welded it to the 
screening at 6-in. intervals. This 
trick checked vibration. 

Prior to installation of the brace, 
the guard had required patching 
after each shift. No repairs have 
been required since the change. 
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1—CONVEYOR-BELT prototype automatic fixture has 
variable-speed drive and flexible torch positioning 


Fixtures 


2—TURNTABLE is as useful as conveyor belt. Here 


stainless-steel assemblies are indexed automatically 


for Automatic Torch Brazing 


Either the turntable or the conveyor belt can be employed to de- 


sign a fixture that will carry parts through the brazing zone 


at a preset speed. It can be made as complicated as you please 


By W. E. JOHNSON AND H. A. HUFF ° 
Technical Sales Division, Air Reduction Sales Co. 


pee methods of torch braz- 
ing were brought into being 
under the impetus of wartime de- 
mands for high output. Postwar ex- 
perience with automatic torch braz- 
ing has further demonstrated its pos- 
sibilities. Not only does the process 
increase production, but it aids also 
in reducing rejects and obtaining 
brazes of uniform quality. 


Can Use STANDARD TorcHEs 


The oxyacetylene flame is advanta- 
geous as a heat source in automatic 
brazing because of the simplicity and 
versatility of its application. This 
is true also of the equipment by 
which it is applied. Standard torches, 
available in several sizes, can carry 
a range of tips to give heat in varying 
intensities. They may be mounted in 
simple adjustable positioners. By 
these means, the heat supply can be 
regulated and positioned as desired 
to handle a variety of work with 
one set-up. Such simple devices as 
the endless conveyor and the turn- 
table are employed to carry the as- 


sembled parts through the heating 
area. 

Automatic operations are particu- 
larly useful when a large number 
of duplicate parts are to be brazed. 
There are few limitations on the 
type of part which can be handled 
automatically, the principal require- 
ment being that joints must be so 
designed and located that the braz- 
ing alloy can be preplaced. Alloy 
in the form of wire, strip or pre- 
formed rings and washers is em- 
ployed for this purpose. 


Two Basic MetHuops 


Fundamentally, there are but two 
methods of carrying the work 
through the heating zone: the con- 
veyor (Fig. 1) and the turntable 
(Fig. 2). The belt method simpli- 
fies the automatic ejection of finished 
parts. The method to be used, how- 
ever, and the details of the equipment 
will be determined in any specific 
case by the nature of the parts to be 
brazed, by the production require- 
ments and by the facilities available. 


ConvEYorR-BELT PROTOTYPE 


Fig. 1 shows a model arrangement 
developed by the Handy and Har 
man Co. The simple fixture illus 
trated was not designed for any par 
ticular job but can be used for a 
variety of typical work. A chain belt 
motor-driven through gearing, 
vides the means of carrying the parts 
The torches are mounted in holders 
having a ball-and-socket joint that 
permit a wide range of angular ad 
justment. The holders can be adjust 
ed both horizontally } 

The tips illustrated in this 
ture are standard flame-cleaning tips 
interchangeable with other standard 
styles of both single and multipl 
flame tips to suit the particular work 
involved. By 


and verti 


merely changing 
torch set-up and the jigs on the 
veyor belt, the fixture may be a 
ed to a wide variety of work. 
As the conveyor brings the b: 
parts (rifle grenades) from the 
zone and down over the end sp 
wheel, the parts drop off belt and 
a chute, which could lead to a 
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3—HIGH-PRODUCTION fixture. 


veyor belt, a tote basket or a quench. 

One manufacturer of rifle grenades 
modified the equipment to rotate the 
parts as they passed through the heat 


zone. Automatic rotation 


was pro- 
vided by first mounting the jig so it 
could revolve and then inserting a 


lriction plate at the proper point in 
the cycle to turn the jig and work. 


HEATING aT Two Points 


More advanced usage of these gen- 
eral principles was employed by the 
H. E. Trent Co.. Philadelphia, in 
designing the fixture illustrated in 
Fig. 3. The part to be brazed (Fig. 
‘) was a copper tube assembled with 
a base plate at one end and a closure 
at the other end. Here the brazing 
heat was required at two separated 

ints, 

(he tip arrangement is shown in 
Fig, 5. A multiflame tiv 

ted the heavier base, and a 6-in. 

heated the top for the closure 
int. The jigs carrying the assem- 
| parts were mounted on gear- 
en rotating bases to allow the 


12-in. 


More 


employs same conveyor-type principles as prototype 


5—DIFFERENT HEATS are provided at top and bottom 
by 12-in. tip‘at base and a 6-in. tip for closure 


elaborate, it 





parts to be rotated as they passed 
ky the 12-in. tip. As each part enters 
the heating zone, the gear of its jig 
with rack (Fig. 6), 
sets the gear in motion and turns the 


meshes which 
part three complete revolutions as it 
passes through the heating zone. 
The machine of Figs. 3. 4, 5 and 6 
is operated by two men instead of 
the nine who were formerly needed 
to braze the parts manually. Fur- 
thermore, daily production was dou- 
bled by 


and rejects were reduced by 60%. 


the automatic equipment, 


The net effect was the elimination of 
a difficult production problem at a 
considerable 
designing this machine, Trent engi- 
neers kept flexibility in mind and 
made the fixture adaptable to other 
types of parts which might be needed 
on a production basis in future work. 


reduction in cost. In 


TURNTABLE FIXTURE 


The application of the turntable 
to automatic brazing can provide as 
much flexibility as can the conveyor 
belt. Fig. 2 shows a turntable set-up 
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6—GEAR AND RACK arrangement rotates jig through 
three revolutions while the part is in the heat zone 





4— WORK brazed: (1) copper tube and brass base; (2) 
plug closure with preplaced alloy; (3) finished part 


for precision brazing of stainless 
steel parts. Two heating stages are 
used, and the turntable automati- 
cally indexes the parts to the proper 
position to receive the heat in each 
stage. The first heating is for pre- 
heating and flux dehydration; the 
second heating stage performs the 
actual braze. The parts are assem- 
bled with preplaced brazing alloy and 
loaded into spring-operated fixtures. 
One operator loads the machine 
while a second removes the parts 
after brazing. 

A turntable set-up could also be de- 
signed to rotate the parts during the 
heating cycle, with or without index- 
ing them between heat cycles. Auto- 
matic ejection, if desired, can be ob- 
tained mechanically by compressed 
air or other means. 

Mechanisms for automatic torch 
brazing can become complicated in 
adaptation to specialized work. How- 
ever, a simple fixture employing a 
variable-speed drive, interchangeable 
work-holding jigs, flexible torch posi- 
tioners and interchangeable brazing 
tips will answer most requirements. 


SKEW-TYPE ore bridge built by Dravo for a steel company. All 
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but superstrueture is of welded construction 


Ore Bridge Made from 


Welded construction was found to have many advantages 


for a giant traveling ore bridge, capable of handling up 


to 900 tons of ore per hour. Both legs were shop assembled 


BY THOMAS M. FALLON 


15-TON-CAPACITY ore bridge, in 
which welding was used for the 


A 


first time on several main compo- 
nents, was recently completed for a 
major steel company by Dravo Corp., 


Pittsburgh. Another feature of de- 
sign is the use of low-alloy steel in 
the trolley and substantial reduction 
of the dead weight of this unit. Sev- 
eral mechanical were 
also incorporated in trolley 
design. 


innovations 


the 


Gives Greater Ricipitry 


Except for the main truss and can- 
tilever spans, all parts of the bridge 
were assembled by welding. Welded 
construction provides greater rigidity 
in the joints and (dependent upon 
considerations of adequate structural 
rigidity) permits the use of some- 
what lighter sections. Another of its 
advantages is in the reduction of 
maintenance. Many ore bridges are 
located near sinter plants where 
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abrasive and corrosive dust pene- 
trates every crevice in a structure and 
hastens its deterioration. Such con- 
ditions are expected to increase the 
demand for welded construction. 

Further advances in welding of 
material-handling bridges, particu- 
larly the welding of joints that are 
subjected most to fatigue stresses, 
must wait for more research on full- 
size joints, according to George F. 
Wolfe, Dravo welding consultant. 
The main truss span, for instance, 
might also have been of welded con- 
struction except that the only known 
economical type of welded joint for 
this type of structure would have 
uncertain strength (based on current 
available information) when  sub- 
jected to fatigue stresses. Fatigue 
stresses are produced by movements 
of the trolley, which cause frequent 
reversals of stresses in certain parts 
of the structure. 

The welded ore bridge is of the 
skew type. Either leg of the bridge, 
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when traveling, can advance beyond 
the other about 211% ft or until a 
S-deg skew is reached. Cantilever 
spans in the superstructure are 158), 
ft and 16914 ft long. The two sy 
rolled-steel 
wheels, of 27-in. diameter, for car 
rying the 1,250-ton bridge on tracks 
of 4 ft 8! ” in. Each set of le 
bridge travel wheels is 
driven by a 
Bridge travel 
minute. 


porting legs each have 32 


gauge. 
worm-gear 
single 65-hp motor 
speed is 100 feet per 


Lecs PREASSEMBLED 


Both legs were shop assembled to 
assure proper fit of these complex 
welded structures and delays 
in final erection. 
welding, the shipping units were 
made as large as possible. The shea! 
leg, which is the simpler of the two, 
forms an archway with a supporting 
bronze bushed ball-and-socket 
over the top center, from which the 
superstructure This « 
struction permits the shear leg 
lean toward the center span as the 
bridge skews, during which peri 
the structure is stabilized by the pit 
leg. 

The pier leg is a double V-shay 
structure. 


avoid 
To minimize field 


joint 


is hung. 


It is supported oI 
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trucks by a trussed sill and carries 
two box girders at the top for the 
-sliding support of the superstructure. 
Except for the two box girders, which 
are of plate construction, the pier leg 
was fabricated entirely of 
channels and angles. 
To provide for 


beams, 
smooth skewing 


action, these are four supporting 
skew plates in the plane where the 
trusses of the superstructure rest on 
the pier leg, with a centering pin at 
the center of rotation. The use of 
welding permitted great simplifica- 
tion of detail on the pier leg, and 
this was especially beneficial at the 
points where the legs meet the box 
girders. 

Erected first, the pier leg required 
a minimum of falsework. All joints 
were brought into the same relative 
position that they had had during 
shop assembly. Once the top girders 
were placed, no vertical adjustment 
was needed to put the four corners 
in the same plane. 

As soon as the main joints of the 
pier leg were welded, the erection of 
the superstructure was started. The 
center span was carried on two false- 
work bents, which were moved pro- 
gressively toward the shear leg. 
tilever spans 
lalsework, 


Can- 


were erected without 
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TRUCK EQUALIZER system as preassembled in shop by welding 


TROLLEY CONSTRUCTION 


The all-welded trolley, weighing 
120 tons, is supported on four 33-in. 
spring-mounted wheels. Two 75-hp 
motors drive the trolley through her- 
ringbone gear reductions at speeds 
up to 900 fpm. The duty 
approximately one minute, 


cycle is 
which en- 
ables a good trolley operator to han- 
dle 900 tons of ore per hour. 

Main framework on the 
an 8lo-ton weldment, 10%, ft wide 
and 331% ft long, of a low- 
alloy steel having a tensile strength 
of 70,000 psi. The control house was 
shop welded into large assemblies, 
and the operator’s cab was made as 
a complete unit including all control 
equipment. Additional saving of 
weight achieved by using the 
same low-alloy steel used in the trol- 
ley framework for the floor plates 
and most of the siding in the trolley 
control house and cab. A few steel 
castings also helped to build up the 
trolley 


trolley is 


made 


was 


weldment, use of castings 


being dictated by economy and struc- 
tural considerations. 

from the 
of hoist 
drums is 
the 


rope 


There was a departure 
conventional arrangement 


Each of the 


individually 


drums. four 
and 


located to suit the 


worm-driven. 
drums were 
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pattern of the bucket. The two open- 
ing drums and the two closing drums 
were flexibly connected in pairs to 
assure equal take-up of rope during 
hoisting. An important advantage 
of the new arrangement is that all 
parts are accessible for maintenance 
and repair. 

The drum assembly, a convenient 
unit for shop repair, can be removed 
by detaching two bearing caps, oil 
lines and one pin. Each worm has 
its own circulating oil system. Oil 
temperature, which is indicated in 
the operator’s cab, is kept down by’a 
“hairpin” cooler. 


SAFETY RUFFERS 


Hydraulic buffers were provided 
at each end of the trolley runway 
to decelerate the loaded trolley safely 
from full speed should emergency 
arise. In testing the structure, the 
loaded trolley was run into these 
buffers at full speed without injuring 
either the operator or the structure. 

It is anticipated that the success- 
ful completion and resulting per- 
formance of this first ore bridge hav- 
ing major welded components will 
point the way toward the further 
application of welding in this class 
of structure. 





1—SHEET STORAGE and handling facilities. Stock is 2—LARGE SHEARS cut the sheet metal to size in prep- 


carried to arc-welding section by overhead crane aration for welded fabrication (see adjacent page) 


5—SPOT WELDERS joining ends to bodies of switch 6—PRECISION ASSEMBLY of very small parts such as 


. 


cabinet assemblies are 25-kva machines and are placed  circuit-breaker blades, “pigtails,” and bimetal assemblies 
back to back. Two other spot welders feed to them is done on this row of four spot welders 


7—THREE MORE WELDERS, in same group as Fig. 6, 8—READY FOR SPRAY PAINTING, these spot-welded 
are used for special jobs. Here Supervisor Frank Mayti assemblies are handled on pallets. Row of spot welder: 
is spot welding channels for window of a meter box shown in Fig. 6 is located across aisle to left 
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3—ARC-WELDING department. Supervisor Burt Eberle 
(left) at wheeled desk talks to Foreman John Slagle 


4—LAYOUT TABLE. Here Eberle scribes layouts for 
welding. Cadmium-plated templates hang along the wall 


Sheet Metal to Switchboards 


i 


Spot welding for small parts, arc welding for large assemblies is the simple formula 


that enables the new Square D plant at Los Angeles to achieve high production 


T= NEW 105,000-sq-ft Los An- 
geles plant of Square D Co. 
makes a large variety of metal prod- 
ucts for the control and application 
of electric current. Some of these 
are: industrial safety switches, serv- 
ice switches, multibreaker load cen- 
ters, industrial circuit breakers, panel 
boards of fusible and circuit breaker 
types, switchboards, duct systems, 
pressure switches, industrial motor 
controls, machine tool panels and 
welder and steel mill controls. 

This plant was planned for manu- 
facture in continuous flow to secure 
the largest amount of production 
with the least amount of manual han- 
dling. A bridge crane with 30-ft span 
and carrying a 3-ton electric hoist 
travels the 170-ft length of the plant 
to pick up packs of steel sheets and 
strip metal and deliver them to the 
assigned storage spaces (Fig. 1) or 
production operations. 


SHEETS AND SHAPES 


Most of the sheet steel used at this 
plant consists of cold-rolled, blue-an- 
nealed and galvanized sheets, mostly 
12 but also 10, 14 and 16 gauges. 
Brass, copper, bronze and spring 
steel are also used, in both sheets 


and extrusions. Steel sheets are 


BY FRED M. BURT 


stored on each side of a 10-ft aisle 
and picked up for delivery to the 
nearby shears (Fig. 2), where they 
are cut to size. The work is done by 
four shears: one 5-ft, two 6-ft and 
one 10-ft sizes. In the same area 
there is a transite and ebony cutting 
machine. 


Arc-WeELpInc SECTION 


Adjacent to this area, in the special 
sheet-metal department, is a large 
rack holding about 100 tons of large 
steel shapes (angles, bars, channels. 
rods. etc.), mostly in 30-ft lengths. 
Close to the rack is a large power cut- 
off saw and a 10-ft power brake. A 
75-ft-long Tramrail craneway carries 
the shapes to the arc-welding section. 
This crane has a 21-ft span and its 
bridge carries a 1-ton electric hoist. 

The 35 ft. by 75 ft welding section 
(Fic. 3) is set off from the rest 
of the special sheet-metal department 
by steel partitions, along which are 
steel-topped work benches. Inter- 
spersed at convenient locations are 
three arc welders—two 200-amp and 
one 400-amp. To facilitate super- 
vision and layout, the special 
wheeled desk shown in Fig. 3 was 
built for Supervisor Burt Eberle. 

Arc welding is done on four sets 
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of steel horses, two of 15-ft length 
and two of 12-ft lengths. Two 5-ft 
sets and one 8-ft set of horses are 
used for layout work. A_ portable 
electric sander grinds off excess weld 
metal. 

In this section, the welding is 
principally on the larger units. 
switchboards, panel boards, weather- 
proof pumping plant panels, trans- 
former boxes. These are fabricated of 
heavy sheet steel and structural mem- 
bers in sizes up to 9 ft high, 4 ft wide 
and 3 ft deep, made up of 40-in. sec- 
tions; single sections range up to 6 ft 
high. The heavy blue-annealed or 
galvanized sheet steel is given its 
rigid strength by welding on stiff- 
eners of angles and T-irons of 14 by 
1 to %4 by 2 in. Channels 3 by 4 in. 
are used for bases on which to mount 
switchboards. After these bases have 
been fabricated, holes are drilled in 
them to match other holes in the 
switchboards and they are then often 
sent en ahead to be set in permanent 
floor locations. 


ScrRIBING THE LAYOUTS 


A stock production order for one 
of the electrical units mentioned 
brings the metal, cut to size, to Su- 
pervisor Eberle, who is also the lay- 
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out man. Working with the blue- 
print, Eberle scribes the layout on 
the separate pieces (Fig. 4). The 
scribed parts are then mounted on 
the horses for welding and secured 
with C-clamps of 2-in., 4-in. and 6-in. 
sizes. 

The 65 by 135 ft special sheet- 
metal department also includes 
benches for door fabrication and for 
special sheet-metal jobs, press brakes, 
spot welders, drill presses, a riveting 
machine and several punch presses. 
Some of the latter are permanently 
set up with notching dies, door cut- 
out dies, flattening dies, door lock 
and hinge die, etc.; other punch 
presses are available to meet demands 
as they develop, providing a flexible 
overall set-up. 


SMALL Parts Spot WELDED 


The many thousands of diversified 
small parts that have to be spot 
welded are cut to size on shears and 
transported to the punch press de- 
partment. This area is divided into 
two sections: one for high produc- 
tion of small parts and the other for 
more specialized jobs. Strips of 
various metals are fed into the punch 
presses from ingeniously designed 
steel troughs mounted at the proper 
height on wheeled steel frameworks. 

The formed parts are delivered to 
the spot welders in tote boxes on 
pallets. Floor-handling equipment 
includes two 2-ton powered fork 
trucks with 108-in. lift, a motor tow 
truck and several hand lift and pallet 
trucks. Between the punch press de- 
partment and the two groups of spot 
welders, well-defined work storage 
areas have been outlined with floor 
paint lines. 

One group of spot welders is used 
for box work. Fig. 5 shows two 25- 
kva welders placed back to back. 
The operators are welding the two 
ends to bodies of 30-amp switch cab- 
inet assemblies. Lock-in plates, cover 
catches and switch-mounting brack- 
ets have been previously spot welded 
to the body sections in another mul- 
tiple welding operation at two nearby 
machines, which feed to the two 25- 
kva welders shown in Fig. 5. Fur- 
ther assembly work, such as affixing 
hinged tops, is carried on at a large 
assembly table. 

The other group includes a row of 
four spot welders (Fig. 6), one 30- 
kva and three 5S0O-kva machines, 
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which do precision welding of the 
many small parts that make up vari- 
ous electrical units. The group is 
completed by three more welders 
(Fig. 7), which inelude two 50-kva 
and one 30-kva machines. 

In Fig. 6, the first operator is 
welding silver contacts to blades for 
circuit breakers. The tiny squares of 
silver for the contact points are in 
a small container at the operator's 
left hand. She takes a blade from the 
container at her right and places it 
in position to be clamped with a 
hand lever. She slides a silver contact 
point through a slot in the top 
of the fixture to its proper loca- 
tion on top of the blade. She then 
brings down the electrode tip through 
a foot treadle, which actuates the ram 
of the air cylinder with a solenoid-air 
valve combination. While the hand 
chuck holds the blade with cross- 
ways pressure, another air ram, on 
the same air control as the welding 
tip, provides front and back pressure. 
More complicated fixtures may make 
use of a third air connection, con- 
trolled by the switch button at the 
left of the operator. 

At the second spot welder in this 
picture, bimetal assemblies are being 
welded to terminals. The bimetal 
unit, composed of two metals of dif- 
ferent expansion characteristics, acts 
like a thermostat to actuate make- 
and-break contact mechanism when 
the unit is exposed to high tempera- 
tures produced by electric currents 
passing through the circuit of which 
it is a part. 

At third spot welder, “pigtails” 
are welded to blades. The pigtail is 
a short twisted length of multiple 
strands of fine copper wire that is 
used to connect the blade and bi- 
metal, to which it will also be welded. 

High production on close-tolerance 
jobs is obtained by the use of multi- 
ple-operation fixtures, aided by hand 
and air chucks. Many small parts 
have a standard-hour production rate 
of from 150 to 250 pieces per hour. 
These quantities, it should be noted, 
are exceeded considerably because of 
the production incentive plan in use. 
The jobs are so organized that each 
spot-welding operator has the most 
efficient working conditions obtain- 


able. 


How Wetps ARE TIMED 


Each spot welder is equipped with 
a welder timer and controller made 


jobs. 


in this very plant. It may he se 
for the exact welding time and cyr. 
rent flow for each specific job. The 
four time-setting dials are: (]) 
“squeeze time,” during which the 
air pressure builds up back of the 
welding tip before the current flow: 
(2) “welding time,” which controls 
the duration of the current flow; (3) 
“hold time,” in which the pressure js 
held after current is off, and (4) “off 
time,” the period between repetitive 
welding operations in which the cur. 
rent is off and the air-cylinder ram 
on which the electrode is mounted 
is in the “up” position. 

Weld timing is accomplished by a 
synchronous timer, which cuts the 
current on and off halfway between 
peaks of alternating cycles of current 
application. Timer gives an exceed. 
ingly close time control. 

With these controls, the welding 
machine operator has only to place 
actuate and remove. The individual 
pneumatic units for each 
period operate independently of 
voltage variation. Air is taken off the 
125-psi main air line, and each com. 
pressed air unit on each welder has 
its own pressure control and gauge 

The 30-kva machine pictured i: 
Fig. 7 is used largely for special 
At left in the illustration is 
the cabinet for storage of electrode 
tips and special welding fixtures. The 
wheeled truck for delivery of parts 
is made of 14-gauge sheet steel and 
has a removable, collapsible upper 
section. At the welding 
we see Frank Mayti, supervisor of 
spot welding, engaged in attaching 
channels to hold the Lucite window 
of a meter box. The other gentlema: 
in the picture is Wally Shone, fore 
man in charge of punch presses, spot 
welding and painting. 


timing 


machine, 


FINAL OPERATIONS 


Just beyond the welding machines 
and a wide aisle is another work 
storage area (Fig. 8) for units weld 
ed and assembled and ready for dij 
or spray painting. The latter is don 
along a 900-ft hanger conveyor line, 
which runs through a washing me- 
chine, dip tanks, spray booth and 
baking oven before returning to the 
loading area. A large water-wash 
spray booth with its own conveyor 
line provides for spray painting o! 
apparatus too large for the hanger 
conveyor. 
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25 “NEAT 


Evil ad EB aod aoe: 





JACKSON'S 


W-50 


for 


GAS WELDING 
CUTTING 
BRAZING 


Jackson’s 7Ze« Headrest Goggles 


» Light and Easy to Wear Simple and Easy to Adjust @ Practical and Easy to Raise and Lower 


' LENSES, standard 50 mm. size, are available in light rays from reaching the wearer’s eyes. 


} shades from 3 through 8. They are held in indi- GOGGLE ASSEMBLY is hinged from the sides of 
vidual eye cups. Cover glasses protect the filter the headrest by telescopic arms. Concealed springs 


: anal eee BENS. ae hold goggles gently against the face. 
EYE CUPS are of moulded plastic, joined together 


E flexibly, so they may be easily fitted against the HEADREST distributes the weight over the entire 
) face of the wearer. The outside of each eye cup head. It is of light, easy to clean plastic and easily 
has ventilating screen, and baffle plate, which pre- adjusted to any head size. Sweatband adds to the 
B vent fogging, yet keep flying particles and stray wearer’s comfort. 


For WELDING, available in two types: 


Type W-50, as shown above, with plastic 
headrest and telescopic arms. 


Type WR-50, same goggle assembly fur- 
nished with elastic head band. 


Also available for CHIPPING AND 
GRINDING: : 


Type G-50 as shown above, but without 
baffle plates. Clear, hardened lenses. 


Type GR-50, same goggle assembly fur- 
® Goggles in protective po- To raise goggles, pull for- in “off-guard” position, abhed with elettc Goud bend. 
sition. They may be worn ward and up inone oper- goggles rest against head- 
m Over prescription glasses, ation. Prescription glasses _rest, are put “on-guard” 
5 do not interfere. again inless than a second. 


JACKSON PRODUCTS 


CE IWAC LOUD oltlale Mn colele MMA Acler-mmialiciliclei 
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jeweler , dental laboratory technicians, hobbyists, and anyone ii ‘rested 
in light brazing or soldering operations welcomes this new Mod 2401, 
‘“four-in-one’’ torch, illustrated to the right. you can use this to with 
any practical fuel gas such as acetylene, natural gas, city gas or li ied 
petroleum gas in combination with compressed air or oxygen; and:  o- 
duces an ideal flame for such operations. 








put this air-gas heating torch into your hand . . . feel it do its job swiftly 
and efficiently. watch it in windy, drafty places . . . it holds its flame. the 
new tip construction gives ideal flame protection with maximum heat. you 
may secure this outstanding heating torch in several useful sizes — for pre- 
heating, brazing, soldering or bending and straightening operations. it 
utilizes compressed air with either natural gas or one of the liquid petro- 
leum gases, such as butane or propane. 


the bunsen burner type torch (right). this victor bunsen burner type of torch, 
model N600, may be provided with tips using natural gas or one of the 
liquefied petroleum gases or acetylene — the needed air is siphoned into 
the torch — tips are made in several useful sizes including the radiator 
repair tips. this little torch is excellent for a range of lighter soldering and 
brazing operations. 





OQUIPMEN] OMPANY 844 Folsom Street » San Francisco 7 - GArfield 1-3 f 
VicIoR EQUIPMEN COMPAN * — 3821 Santa Fe Ave. + Los Angeles 11 - LAfayette ! ; 
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_ you have a product 
| involving any of the following 
operations? 


ARC WELDING 
GAS WELDING 
HELIARC WELDING 


SILVER BRAZING 
SOFT SOLDERING 
MACHINE CUTTING 
CALL 


Knoles Fabrica ting Co. 


1522 NORTH INDIANA ST. ANgelus 35169 


You can’t be an expert 
in every field 


SEND YOUR WELDING PROBLEMS TO 


Knoles Fabricating Co. 


1522 NORTH INDIANA ST. ANgelus 35169 








Do you have a production 
welding problem? 


REDUCE COST BY SENDING YOUR JOB TO A FIRM 
SPECIALIZING IN PRODUCTION WELDING 





Knoles Jabricating Co. 


1522 NORTH INDIANA ST. ANgelus 35169 








DO YOU HAVE A PRODUCT THAT CAN 
BE IMPROVED BY 


HELIARC WELDING 


SEE 


Knoles Jabricating Co. 


1522 NORTH INDIANA ST ANgelus 35169 





a 








SERIES OF FOUR cards was sent to machine and sheet-metal shops. They brought Knoles many new welding jobs 





Don’t scrap expensive castings 


Let us reclaim them by 


HELIARC WELDING 
Knoles Fabricating Co. 





Let us repair that 
DAMAGED CASTING 


CALL 


1522 NORTH INDIANA ST. 


= 


ANgelus 35169 











——J 


Knoles Fabrica ting Co. 


1522 NORTH INDIANA ST. 


ANgelus 35169 








SERIES OF TWO cards was sent to foundries, Secret of success was to keep cards’ sales messages brief and simple 


Penny Postcards Boost Business 


a heeee Fabricating Co., Los An- 

geles, has found that inexpen- 
sive penny postcards mailed to near- 
by foundries and sheet-metal shops 
are a very good way of bringing in 
new business. The secret, according 
to Knoles, is to keep each message 
short—not much more than a head- 
line. 

Above is shown a series of four 
cards sent to a list of machine shops 
and sheet-metal shops at intervals, to- 
gether with a series of two cards 
sent to foundries. The results have 


BY HENRY W. YOUNG 


been all out of proportion to the 
cost of the mailings. 

Some time ago the company had 
occasion to make up a small order 
of metal bed frames for a customer. 
The thought then occurred to send 
out a postcard on a similar all-welded 
frame to a list of furniture stores. 


The frame was priced at $5.50, price 


to the furniture dealer being based 
on the production cost for one hun- 
dred frames per day. This allows 
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a fair margin at Pacific Coast prices 
for labor and materials. The card 
brought an immediate response, and 
production at hundred-per-day rate 
or better has been maintained ever 
since. 

The frames are simply fabricated 
by joining steel angle members into 
a rectangle and attaching six angle 
legs for castors. They are offered 
in standard bed widths of 3 ft 3 in. 
and 4 ft 6 in., special sizes available 
on request. Knoles paints them green, 
brown or aluminum as ordered. 
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jeweler , dental laboratory technicians, hobbyists, and anyone interested 
in light brazing or soldering operations welcomes this new Model 3401, 
‘“four-in-one”’ torch, illustrated to the right. you can use this torch with 
any practical fuel gas such as acetylene, natural gas, city gas or liquefied 
petroleum gas in combination with compressed air or oxygen; and it pro- 
duces an ideal flame for such operations. 





Made Ju 





put this air-gas heating torch into your hand . . . feel it do its job swiftly 
and efficiently. watch it in windy, drafty places . . . it holds its flame. the 
new tip construction gives ideal flame protection with maximum heat. you 
may secure this outstanding heating torch in several useful sizes — for pre- 
heating, brazing, soldering or bending and straightening operations. it 
utilizes compressed air with either natural gas or one of the liquid petro- 
leum gases, such as butane or propane. 


the bunsen burner type torch (right). this victor bunsen burner type of torch, 
model N600, may be provided with tips using natural gas or one of the 
liquefied petroleum gases or acetylene — the needed air is siphoned into 
the torch — tips are made in several useful sizes including the radiator 
repair tips. this little torch is excellent for a range of lighter soldering and 
brazing operations. 
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| Do you have a product 
| involving any of the following 
operations? 


ARC WELDING 
GAS WELDING 
HELIARC WELDING 
CALL 


Knoles Fabricating Co. 


1522 NORTH INDIANA ST. 


MACHINE CUTTING 


SILVER BRAZING 
SOFT SOLDERING 


ANgelus 35169 


You can’t be an expert 
in every field 


SEND YOUR WELDING PROBLEMS TO 


Knoles Fabricating Co. 


1522 NORTH INDIANA ST. 





ANgelus 35169 








. + 
| 
| 
| 
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1522 NORTH INDIANA ST. 


Do you have a production 
welding problem? 


REDUCE COST BY SENDING YOUR JOB TO A FIRM 
SPECIALIZING IN PRODUCTION WELDING 


Knoles Fabricating Co. 





ANgelus 35169 








ee 


DO YOU HAVE A PRODUCT THAT CAN 
BE IMPROVED BY 


HELIARC WELDING 


Knoles Fabricating Co. 


} 1522 NORTH INDIANA ST 


SEE 


ANgelus 35169 








SERIES OF FOUR cards was sent to machine and sheet-metal shops. They brought Knoles many new welding jobs 








1522 NORTH INDIANA ST. 
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Don’t scrap expensive castings 


Let us reclaim them by 


HELIARC WELDING 
Knoles Fabricating Co. 







ANgelus 35169 
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Corsa Fabricating Co., Los An- 

geles, has found that inexpen- 
sive penny postcards mailed to near- 
by foundries and sheet-metal shops 
are a very good way of bringing in 
new business. The secret, according 
to Knoles, is to keep each message 
short—not much more than a head- 
line. 

Above is shown a series of four 
cards sent to a list of machine shops 
and sheet-metal shops at intervals, to- 
gether with a series of two cards 
sent to foundries. The results have 


SERIES OF TWO cards was sent to foundries, Secret of success was to keep cards’ sales messages brief and simple 


| Penny Postcards Boost Business 


BY HENRY W. YOUNG 


been all out of proportion to the 
cost of the mailings. 

Some time ago the company had 
occasion to make up a small order 
of metal bed frames for a customer. 
The thought then occurred to send 
out a postcard on a similar all-welded 
frame to a list of furniture stores. 
The frame was priced at $5.50, price 
to the furniture dealer being based 
on the production cost for one hun- 
dred frames per day. This allows 


THE WELDING ENGINEER—MARCH, 1948 





Let us repair that 
DAMAGED CASTING 


Knoles Fabricating Co. 


1522 NORTH INDIANA ST. 


> 


CALL 


ANgelus 35169 














a fair margin at Pacific Coast prices 
for labor and materials. The card 
brought an immediate response, and 
production at hundred-per-day rate 
or better has been maintained ever 
since. 

The frames are simply fabricated 
by joining steel angle members into 
a rectangle and attaching six angle 
legs for castors. They are offered 
in standard bed widths of 3 ft 3 in. 
and 4 ft 6 in., special sizes available 
on request. Knoles paints them green, 
brown or aluminum as ordered. 
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CHURCH field welded by parishioners, Areway engineered HOUSE built by welding on Arcway recommendatiens 


{| SUCCESSFUL WELDING DISTRIBUTOR OPERATIONS—9 | 


By offering engineering services, Arcway 
Equipment Co., Philadelphia, is able to 


make money as an arc-weling distributor electrodes.” This complaint is heard frequently at dis- 


tributor gatherings, but see how it is exploded. Jones’ 
Philadelphia warehouse stocks an average of 600,000 lb 
of electrodes—a 300,000-lb inventory is considered 
AA i CAN'T be done,” say the wiseacres. But Thomas dangerously low. That doesn’t sound like a money-losing 
A. Jones, of Philadelphia, has built up a million- proposition, and it’s not. 
dollar-a-year business as an almost exclusive arc- Jones’ Arcway Equipment Company also carries an 
welding distributor. arc welder stock worth about $80,000. You can buy a 

“Margins aren’t big enough for us to make money on ot of welders for that sum, and they will make an 

: impressive array when crated and stacked in tiers rising 
to a 20-ft ceiling. Yet normal inventory is seldom per- 
mitted to drop under the $80,000 figure. 

How is it that Jones and his general manager, L. D. T. 
Berg, are able to operate at a profit by specializing in 
what many consider to be the losing end of the business 
There really isn’t any simple answer because too many 


BY CLYDE B. CLASON 
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NORTH CAROLINA 














ARCWAY COUNTRY includes all or part of six states. RECEIVED for overhaul and repairs, this gas-engine 
Dots indicate locations of the company’s thirteen dealers driven welder will be given a thorough reconditioning 
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CYLINDRICAL DRYER, like the church and steel-framed house, was welded on recommendations of Arcway salesmen 
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But one reason, without doubt, 
is that Areway Equipment takes a more-than-average 
interest in the special problems of its customers. For 


variables are involved. 


example, it takes all-inclusive contracts covering welding 
equipment, electrodes, motors and control and related 
apparatus for customers’ finished products. The supply 
of these various items usually requires special engineer- 
ing work to be done by the Arcway engineers, but it 
gives the customer the advantage of only looking to one 
company for responsibility and service. 

Another reason is that the Philadelphia concern is 
welding headquarters for everything except welding 
gases. Gas-welding equipment averages a small part of 
the total sales, yet a full line of torches, regulators, rods 
and accessories is stocked to back up this increasing 
business. The same is true of arc-welding equipment. 





The customer can get everything he needs from this one 
source, and he can get enough of it to fulfill almost any 
requirement. 

Service is still a third reason. The average distributor 
is not equipped and manned to undertake extensive 
repairs of arc welders. Arcway can do everything but 
rewind motors and armatures. The problem of power- 
factor correction would cause many welding dealers 
their heads. Areway supplies and installs 
the capacitors necessary to effect this. As the title 
of this article states, it is primarily an engineering 
distributor. 


to scratch 


ARCWAY TERRITORY AND CUSTOMERS 


The accompanying map shows the Arcway territory, 
which includes the entire states of Pennsylvania, Mary- 
land, Delaware, West Virginia and Virginia as well as 
southern New Jersey and the northeastern tip of North 
Carolina. Branch offices are maintained at Pittsburgh 
and Baltimore. 

The Philadelphia-Pittsburgh trade area is one of the 
most heavily industrialized regions in the United States, 
and customers for welding equipment are legion: steel 





REPAIR at service shop. Any Arcway mechanic is able 
to tear down an are welder and put it back together 
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RETURNED welder will be in new operating condition 
and will have new coats of prime and finish paints 
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Large warehouse stock of are welders, electrodes 





















THOMAS A, JONES, founder and 


president of Arcway Equipment Co. 


















L. D. T. BERG, general manager, 
was trained at General Electric 








SERVICE COUNTER and stock room. Everything needed 
for welding can be obtained at Philadelphia warehouse 















mills, coal mines, shipyards, metal 
fabricators, piping contractors, lime- 
stone quarries, cement plants, ho- 
siery manufacturers, chemical plants, 
dairies restaurants. One 
prominent restaurant chain operates 
its own plant for the welded fabrica- 
of stainless-steel counters, ket- 


and even 


tion 
tles, vats and other cooking equip- 
ment; it is a good customer! 
Altogether, the company has about 
4,000 names on its mailing list. 
An interesting sideline is the man- 
ufacture of battery chargers for rail- 
roads. These are produced from arc 
welders by changing the electrical 
characteristics of the circuits. The 
converted product is then housed in 
a weatherproof cabinet that will per- 
mit it to stand outside a railway 
station without being damaged by 
rain, hail, snow, wind or sun. Arc- 
way has been in this business since 
1937, and its satisfied customers in- 
clude the Pennsy!vania, Union Pa- 
cific and Southern Pacific railroads. 
It is now working on a small, port- 
able charger that can be handled by 
one and moved 
coaches or Diesel engines. 


man between two 


Twenty YEARS 1N BUSINESS 


Areway now has a total of 39 em- 
29 in Philadelphia, seven 
in Pittsburgh and three in Baltimore. 
Twenty years ago, however, its work- 
was limited to Founder 
Jones and one girl, Miss G. W. New- 
man, who is still with Areway. Jones, 
a Penn State graduate, had been 
working as an engineer in the trans- 
portation engineering department of 


ploy ees 


ing force 


ELECTRODE STOCK averages 600,000 Ib of electrodes, 


Big crates behind the cartons contain arc welders 





and accessories plus equipme, 









the General Electric Co. when 

received the opportunity to take over 
the Philadelphia distributorship fo 
the G-E 


day and night for many years, he 


welding line. By workin; 
succeeded in building up the busi 


ness to its present million-dollar-a 


year dimensions. As an example of 
the service rendered, Mr. Jones got a 
call on a Sunday to come quickly t 
It had 
been opened, and then one of the 
teeth broke. Che 
wanted the gear repaired by we 


an important railroad bridge 


gear railroa 
ing so the bridge could be closed. 
The Pittsburgh branch was open 

as long ago as 1929; the Baltimore 
In November, 194 
the company moved its Philadelphia 
headquarters from 3717 Filbert S 
to the present address at 49th 
Ave., 


entire second floor of a 


branch in 1935. 


Grays where it occupies 
large tw 
story building, with warehous« 
service shop on the ground floo1 
the rear. The next step will be t 


building of a large welding store ané 


‘display room. 


Mr. 


served by a management and sales 


Jones is being competent 
staff whose joint experience will 
welding totals 225 years. Son 
the key men are: 

L. D. Thomas Berg, general mana 
ger. A graduate of the 
of Wisconsin 
Electrical 
came associated Genera 
Electric Co. after his 
college days. While undergoing 


Universit 
with 
Engineer, Mr. 
with the 
immediately 


the degret 
Berg be 


test course through which the 
pany puts all of its young engineers 
Berg decided €0 specialize in weld 
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A transfer to the welding engineer- 
ing department was arranged. One 
responsibility led to another until 
finally he became district welding 
specialist for the company’s Atlantic 
district with headquarters in Phila- 
delphia. After he had served in this 
position for two years, the oppor- 
tunity came to him to take over the 
management of Arcway, where he 
has been since June, 1947. 

W. L. Fisher, sales manager, Phil- 
adelphia. Mr. Fisher has been with 
Arcway for seven years, previous to 
which he was service and sales mana- 
ger for a large automobile distribu- 
tor at Binghamton, N. Y. He started 
with Arcway as an inside man, han- 
dling telephone inquiries at the city 
desk. Gradually, he began to travel 
with salesmen in order to help them 
close different orders. In December, 
1945, he was formally made Phila- 
delphia sales manager. 

J. C. Cumberland, sales manager, 
Baltimore. Mr. Cumberland covers 
the city of Baltimore and has two 
salesmen under him whose territory 
is the rest of the state. Cumberland, 
a graduate of Indiana State Univer- 
sity, was formerly an engineer in the 
industrial control department of Gen- 
eral Electric, where he helped to 
design controls for resistance weld- 
ing. Later he was transferred to Phil- 
adelphia as district welding specialist, 
from which he shifted his allegiance 
to Bethlehem Steel. He came to Arc- 
way in 1935 to open the Baltimore 
office. Mr. Cumberland’s hobby is 
the raising of bees and he has been 
very successful over many years. His 
honey, which he gives away in Balti- 


FIVE-TON TRUCK is one of a fleet of three vehicles 
that give fast delivery in both town and country 


or prompt delivery supplement company’s engineering services to its customers 






more, has quite a reputation for high 
quality and flavor. 

A. A. Brace, sales, manager, Pitts- 
burgh. He worked as a weldor for 
the Dravo Co., Philadelphia. Nights 
he spent at Temple University, tak- 
ing a course in welding engineering 
and metallurgy. He joined Areway 
in 1945 as a salesman and was trans- 
ferred to Pittsburgh in November, 
1946, when the sales manager of that 
territory retired. 

William F. 


of service 


Jones, superintendent 


shop and _ warehouse. 
Francis came to Arcway five years 
a shop mechanic, after serv- 
petty officer in the Navy on 


Diesel engines. Much of the success 


ago as 


ing as 


of the service shop is due to his 
expert mechanical knowledge. 


WELDING SALES SPECIALISTS 


Areway has eight salesmen in the 
Philadelphia territory, five in Pitts- 
burgh and three in Baltimore (in- 
cluding the district manager). All 
of them are welding specialists. 

An engineering background is an 
essential qualification for an Arcway 
salesman, the preferred candidate he- 
ing a college graduate with training 
in metallurgy or other subjects 
closely related to welding. Past sell- 
ing experience, while desirable, is 
not made a condition of employ- 
ment. 

Once selected, the new man works 
with other salesmen, occasionally by 
himself, until he has familiarized 
himself with customers’ problems. 
This trial period lasts about two 
months and gives the company an 
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ARCWAY-DESIGNED and built pneumatic-tired running 
gear for motor-generator of gas-engine welding set 


opportunity to judge the man’s fit- 
ness for sales work before undergo- 
ing the expense of training him. 
More important than the weeding 
out of the unfit, however, is the 
initial preparation for sales training. 
As Mr. Berg puts it, “A man must 
know enough to know what ques- 
tions to ask before he can take ad- 
vantage of the opportunity for educa- 
tion. 

Every Arcway salesman is re- 
quired to take two rigorous factory- 
training courses—one on arc welders 
and one on electrodes. Each course 
occupies a full week, and a sufficient 
interval is left between them to allow 
the lessons of the first to be mastered 
by practical application before the 
second is started. 

The electrode training course is 
conducted at the General Electric 
electrode plant at Sparrows Point, 
Md. Through lectures and factory 
inspection, the salesman learns how 
flux coatings are compounded, how 
the electrodes are extruded and 
baked and other details of manufac- 
ture. He is also given lessons in the 
metallurgy of the core metal for 
various classes of electrodes. Then 
he is put to welding and spends many 
hours in’ learning by actual experi- 
ence the various subtle distinctions 
between electrodes of similar type 
but different manufacture. He also 
times his own melting rates for dif- 
ferent types of electrodes and thus 
learns how to conduct this useful test 
when he goes into a customer’s plant. 

In the welder training course, con- 
ducted at General Electric plants at 
Schenectady, N. Y., Fitchburg and 
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Holyoke, Mass., the salesman learns 
not only how are welders are manu- 
factured but how to take one apart 
and put it together again. Knowing 
this, he is able to speak with complete 
confidence and authority to custom- 
ers with regard to features of welder 
design. He is also able to serve as 
an emergency trouble-shooter—often 
a useful accomplishment. 

A new salesman is placed on sal- 
ary plus expenses for a period that 
usually averages about six months. 
After that he is on his own and must 
pay his expenses out of earnings. He 
is given a carefully delineated terri- 
tory, however, and receives full 
credit for every welding sale that 
originates in it. Because of the heavy 
industrialization of the area, each 
territory is rich in welding customers 
and prospects and is able to offer a 
good living to the man who is will- 
ing and able to work intelligently. 


Sates Force vs. DEALERS 


In addition to its regular sales 
force, the company also operates 
through dealers (see map). These 
are located in eight Philadelphia 
communities, three in West Virginia 
and two in Virginia. They are mostly 
farm equipment dealers or mill sup- 
ply houses, and they serve a type of 
customer, principally rural and 
small town, that would not be 
reached by company salesmen work- 
ing from urban headquarters. Prac- 
tically all farm welders are moved 
through dealers. 

Delivery service rates special 
mention. The company operates a 
large tractor-trailer for heavy equip- 
ment and long journeys, a five-ton 
truck and a smaller one ton-truck 
that is reserved for city deliveries and 
service calls. The larger truck has no 
formally established route but is sent 
out on the basis of the orders to be 
delivered; sometimes it travels as 
far as Pittsburgh. Prompt delivery 
at any time is made by the lighter 
truck in Philadelphia. 

These facilities are supplemented 
by the use of the parcel post, rail- 
way express and trucking company 
service — anything and _ everything 
that will get the goods to the cus- 
tomer in the quickest and most eco- 
nomical way. 

When the first order is received 
from a customer, a stencil of the 
name and address is cut and care- 
fully checked for accuracy. This is 
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then filed for subsequent orders. 
Since a single stencil is good for 
20,000 impressions, there is never 
any danger of shipping crates being 
misdirected. 


REPAIRS AND RECONDITIONING 


The service department, under 
William F. Jones, has three trained 
mechanics and a helper. Any of the 
mechanics is able to tear down an 
arc welder of any make and put it 
back in operating order. The only 
repair work done outside the shop 
is the rewinding of armatures and 
motors. 

In addition to shop repair work 
and customer service calls, the de- 
partment specializes in the repair 
of second-hand welders acquired as 
trade-ins or from the War Assets 
Administration. The usual procedure 
is to put in new bearings, new 
brushes, new coptact tips and a new 
rheostat, wash and clean the frame 
inside and out, repaint and add a 
new nameplate. Thus reconditioned, 
the welder looks like a new machine, 
and it is given a six-months’ guar- 
antee. The rebuilts are sold at prices 
high enough so that they do not in- 
terfere with the market for new 
welders. 

Gas-welding torches and regula- 
tors are also restored to operating 
condition by the Arcway service de- 
partment. When a torch or an arc 
welder is brought to the shop for 
repair, the company supplies an ex- 
change torch or welder which may 
be used by the customer until his 
own is ready for him. A simple 
procedure that builds up a tremen- 
dous amount of good-will. 

A large share of the advertising 
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CLASSIFIED ADS in big-city tele- 
phone directories use large space to 
dominate the welding listings 


budget goes for advertising gifts t 
customers, and considerable inge; 
ity is employed to secure novelties 
that will be kept, used and valued 
One of the best of these is a solid ; 

bon pencil that can’t break, will al. 
ways write and never needs to be 
sharpened. Another is a set of three 
golf tees enclosed in a folder that 
resembles a book of paper matches, 
Small cigarette lighters and mechani. 
cal pencils have also been distributed 

Arcway owns its own addressing 
equipment and has the names of its 
4,000 addressing 
plates. It is thus comparatively sim. 
ple to send out a mailing. Once-a. 
month mailings are made, the usual 
offering being a self-covering broad. 
side without envelope. Mailing pieces 
are supplied by manufacturers with 
the company’s imprint. 

Direct-mail advertising and novel- 
ties are supplemented by the use of 
classified telephone directories in 
Philadelphia, Pittsburgh and Balti. 
more and principal towns near these 
cities. The Arcway advertisement 
occupies a large central space (see 
reproduction) that completely domi- 
nates the page of welding listings. 


customers on 


ENGINEERING CATALOGS 
Arcway compiles separate cata 
logs for arc and gas welding. If an) 
further proof were needed that this 
is an distributor, it 
afforded by the “data 

inserted among the equip- 
bulletins. 
include 


engineering 
would be 
sheets” 
ment 

inserts 


These engineering 
much original re- 
search by Arcway Engineer Joseph 
Murray, who wrote and compiled the 
data on gas apparatus. 

No attempt is made to revise cata- 
logs by sending out separate sheets 
since it is felt that the new 
will not be inserted by customers. 
When the records show that a cus 
tomer’s catalog has become out-ol- 
date, a new one is compiled for him 
and a salesman delivers it in person. 
The call gives him a valuable oppor- 
tunity to go over the new develop- 
ments with the customer. 

To sum it all up, trained welding 
salesmen, advertising to build good- 
will, a service department that really 
services arc welders and an intelli- 
gent concern over customers’ engl 
neering problems . . . these are the 
factors that are probably most re 
sponsible for Arcway’s success as 8 
welding distributor. 


sheets 
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Order from your Welding Supply House Write for FREE booklet "HOW TO CLEAN WELDS" 
CHICAGO MANUFACTURING AND DISTRIBUTING COMPANY 
1928 West 46th Street Chicago 9, Illinois 
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That Problem of 
Power Factor 


Have you ever wondered just what was meant 


by the term “power factor’? Here is a neat 


explanation in words of one syllable. Mr. 


Blankenbuehler also tells you how to reduce 


power factor when welding load is involved 


BY JOHN H. BLANKENBUEHLER 
Engineer, The Hobart Bros. Co. 


M ANUFACTURERS whose postwar 
expansion programs endeavor 
to make full use of the possibilities 
of are welding find themselves con- 
fronted by the problem of electrical 
load. Their wiring is often old and 
inadequate, while factories in some 
cases are supplied through trans- 
formers which limit the power that 
may be used. Naturally the power 
which may be drawn from electrical 
systems will depend on the size of 
all of the increments of that system 
as far back as and including the 
power house. 


More Power or Less? 


Many a manufacturer has had his 
plans for expansion influenced, not 
to say impaired, by the existing 
power facilities in his plant. Natu- 
rally, he was then forced to consider 
the two ways of solving this problem. 
One way is to improve the electrical 
supply system so that more current 
can be carried. The other way is to 
change his expansion plans so as to 
require less power, which may be 
done either by changing the type of 
equipment or by reducing the 
amount of productivity to suit the 
wiring. 

A manufacturer can reduce the 
electrical load required for a given 
amount of welding production by 
purchasing apparatus which has the 
highest possible efficiency. The same 
result might be accomplished by 
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improving the power factor of the 
apparatus which he is going t® use. 
In many cases, a large portion of 
his welding equipment is already in 
place and he desires to add new 
capacity by buying additional similar 
welders. Perhaps the easiest way for 
him to improve his overall power 
factor is to provide the additional 
capacity in the form of synchronous- 
motor-driven welding sets. 


Power Factor DEFINED 


Before we go any farther, it might 
be a good idea to see just what is 
this mysterious thing “power factor.” 
The mystery really isn’t very deep. 
Most people know that electrical 
apparatus is supplied with amperes 
from a line of a certain voltage. On 
d-c systems, the product of the am- 
peres being taken from the line and 
the voltage of the line gives the 
power that is being used. Electrical 
engineers refer to this power as watts 
(1 watt = 1 amp X 1 volt) or kilo- 
watts, the latter equaling 1,000 watts. 

On a-c systems, the amperes and 
volts do not always work in harmony. 
Sometimes they do not pull together, 
and when this happens, electrical 
engineers say that they are not in 
phase. The condition where the am- 
peres drawn from the line are not in 
phase with the line voltage is usual 
in all electrical apparatus except in- 
candescent lamps and_ resistance 
heating elements. 


1—HORSES PULL at an angle; only 70% of their 


pull is useful work in drawing car along track 


Horses AND HORSEPOWER 


The old-fashioned horse car might 
be used as a mechanical analogy for 
this power factor problem. When 
the horses are pulling in direct line 
with the track, all of their pull is 
useful as in the case in which the 
amperes of an electrical circuit are 
completely in phase with the voltage 
of that circuit. When in phase, volts 
times amperes gives watts in an a-c 
circuit as it does in a d-c circuit. 

Now let the horses drawing our 
horse car pull at an angle to the 
track, for instance at 45 deg to the 
track as shown in Fig. 1. It is easy 
to compute, if you remember your 
trig, that only 70% of their pull is 
useful in propelling the horse car 
along this track. We have taken this 
70% as being the cosine of the angle 
45 deg. If we were to express the 
work done by the horses in pulling 
the horse car, we could not multiply 
their pull directly by the distance 
moved to get the foot-pounds of work 
done, unless, of course, they were 
pulling in iine with the track. In the 
example when they are pulling at 4 
deg to the track, the foot-pounds of 
work done will be equal to 70% of 
the product of the pounds pulled by 
the horses and the distance moved. 


Kw AND Kva 


In a similar manner, in an electri 
cal circuit in which the amperes are 
45 deg out of phase with the voltage. 
the watts will be equal to 70% of the 
product of the voltage and amperes 
Electrical engineers refer to the 
product of the voltage and current 4 
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2—THIRD HORSE pulls at opposite side of track and 
almost compensates for side pull of the other two 


volt-amperes or kilovolt - amperes 
(commonly abbreviated kva). Only 
the actual working part of these volt- 
amperes, that is, the product of the 
in-phase amperes times the voltage, 
is watts or kilowatts. The ratio of 
the actually working amperes to the 
total amperes is called the power 
factor; it is also the ratio of the 
watts to the volt-amperes and is 
equivalent to the cosine of the phase 
angle between the amperes and volts. 

If our manufacturer knows all of 
this, as he probably does, he will 
realize that some method of improv- 
ing the power factor of his load will 
enable him to get more work done 
with fewer total amperes drawn from 
the line. 


Yes, sut How? 


Again, he has several methods 
available for improving his power 
factor. He can apply static con- 
densers to his power line, put static 
condensers on each of his welding 
units or provide his additional weld- 
ing capacity in the form of syncho- 
nous-motor-driven welding sets. 

Static capacitors generally take the 
form of a sealed metal can filled with 
layer upon layer of metal foil. Each 
layer is separated by very thin paper, 
and the two layers of foil on the 
opposite sides of the separating paper 
are connected across the electrical 
supply line. The capacitor is of such 
a nature that it draws from the line 
almost no actual power but consider- 
able current in amperes. All of these 
amperes are 90 deg out of phase with 
the line voltage. That seems to be 
making a bad thing worse. How- 


KVA 


REACTIVE 


ever, although the amperes drawn by 
the induction motors on welding sets 
are also out of phase with the line 
voltage, the current drawn by a 
capacitor is at an angle to this voltage 
on the opposite side. The capacitor 
current is generally spoken of as a 
“leading” “current, whereas the mo- 
tor’s current is a “lagging” current. 
Here again we can fall back on our 
horse car simile. 


PULLING ON OTHER SIDE 


Let us suppose that the original 
horses which were pulling this car 
were pulling to the left of the line 
of track. If we add another ‘horse to 
pull to the right of line of track, as 
in Fig. 2, its pull would almost com- 
pensate for the side pull of the origi- 
nal horses. In a similar manner, 
capacitors compensate for the com- 
ponent of the motor current which is 
out of phase with the line voltage. 
The aggregate current, if the propor- 
tions are correct, is in phase with the 
line voltage. 

Capacitors can be added to the 
power lines and permanently con- 
nected to them so that they are on 
at all times. This isn’t too good an 
idea as they are drawing current 
from the line, whether the welding 
load is there or not and so may be 
providing correction when no cor- 
rection is needed. 

To avoid the above difficulty, small 
units of static capacitors may be 
added to each welding set to compen- 
sate for its lagging current. These 
will be on only when the welder to 
which they belong is on. The diffi- 
culty with this plan is that the phys- 
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AMPERES - WELDING CURRENT 


3—REACTIVE KVA of synchronous-motor-driven sets 
are “leading,” that is, pulling on the opposite side 


ical amount of capacitor required 
differs with the voltage on which the 
set is running. Four times as much 
capacitance must be provided for 
a set running on 220 volts as is re- 
quired to correct the power factor 
on a set running on 440 volts. Mount- 
ing these somewhat bulky units on 
a welding set presents quite a prob- 
lem in itself. ‘ 

The ordinary induction motor that 
drives most welding sets takes a cur- 
rent which lags the voltage and gives 
a power factor varying from about 
40% at no load to about 90% at 
full load. It is also possible to make 
a synchronous motor which will 
draw a leading current from the line, 
and this may also be used to drive 
the welding generator. 


COMPENSATORY KvA 


Let us break down the current 
drawn by an ordinary induction 
motor into two components, one of 
which is in phase with the voltage 
and the other at right angles to it. 
Call the component at right angles 
the reactive component. Each size 
of welding set, we will find, draws 
a certain reactive kva from the line. 
This reactive kva does not vary much 
with loads up to full load. Fig. 3 
shows that a 300-amp set, for in- 
stance, draws about 8 reactive kva 
from the line. A synchronous motor- 
driven 300-amp set, however, will 
draw about 17 reactive kva from the 
line, and they will be leading instead 
of lagging. 

It becomes fairly obvious that if 
we have two 300-amp induction- 
motor-driven sets drawing 16 reac- 
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4—SHIPYARD of Maxon Construction Co., Tell City, 


Ind., must bring its power from a plant miles away 


tive kva from the line, we need add 
only one synchronous-motor-driven 
set to compensate entirely for the 
lagging reactive kva drawn by the 
induction-motor-driven sets; the re- 
sultant is a unity power factor. This 
is figuring it pretty fine, and it is 
usually not economical to correct the 
power factor entirely to unity. It is 
more probable that the synchronous- 
motor-driven set would be used with 
three or four induction-motor-driven 


sets. With three of the ordinary sets, 
we would have a resultant 7 
tive kva for the four sets and a prob- 
able power factor of over 95%. 


reac- 


SYNCHRONOUS CHARACTERISTICS 


The synchronous - motor - driven 
welding set presents another advan- 
tage in that it may be used on either 
220 or 440 volts merely by recon- 
necting some links in the control 
cabinet. It is also a characteristic 
of the synchronous motor that, unlike 
a capacitor, it provides more power 
factor correction when the line volt- 
age drops. This feature is often 
beneficial. 

Contrary to the expectations of 
some electrical engineers, it is not 
necessary to provide the synchronous 
motor with elaborate automatic start- 
ing systems. The rotating field is 
excited by a separate exciter (which 
is also used to excite the welding 
generator), and, since this field is 
short circuited by the exciter at 
standstill, none of the usual relays 
for opening and closing the field cir- 
cuit are required for starting. 

Let us now consider a_ specific 
practical problem. The Maxon Con- 
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struction Co., Tell City, Ind., has a 
large shipyard (Fig. 4) at which they 
build all kinds of floating vessels. 
Fig. 5 shows one of the barges being 
launched. All vessels are of welded 
structural steel, and consequently this 
company had a considerable number 
of welding sets in service--all of the 
induction-motor-driven variety. Its 
power supply comes from a munici- 
pal electric plant a good distance 
away; the shipyard is, in fact, lo- 
cated at the extreme end of one of 
the transmission lines from the elec- 
tric plant. 

Because most of the connected 
load consisted of induction motors 
and because these induction motors 
ran at no load for the majority of the 
time, the power factor of their load 
was very low. Because of the voltage 
drop in the transmission line and 
distribution apparatus, voltages in 
the yard were also very low, and 
the low voltage frequently interfered 
with the operation of machinery and 
fluorescent lighting. In order to cure 
the bad condition, the electric plant 
temporarily added 90 kva of power- 
factor-correcting capacitors at the 
load distribution point in the yard. 

The Maxon Construction Co. co- 
operated by purchasing five 300-amp 
synchronous - motor - driven welding 
sets, giving an additional 85-kva cor- 
rection. This amount of correction 
kept the power factor between 81 and 
90%, and the voltage conditions be- 
came very satisfactory. Plans are 
now being made to replace the 90- 
kva temporary capacitor installation 
with additional synchronous-motor- 
driven welding sets. 

The company carries out construc- 
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5—STEEL BARGE built by Maxon. Synchronous-motor- 


driven welders meant more work with fewer amperes 


tion work in all parts of the country 
and must occasionally move some of 
its welding equipment to various 
sites. This makes the dual-voltage 
characteristic of the synchronous- 
motor-driven set particularly valu. 


able. 
WorK WITHOUT CURRENT 


Readings of the current drawn 
from the line at one of the structural 
shops of this shipyard give good testi- 
mony on the effectiveness of the syn- 
chronous - motor - driven welding set 
in producing more work with fewer 
amperes. The shop had three induce- 
tion-motor-driven welding sets, one 
synchronous - motor - driven welding 
set and several induction - motor- 
driven machines besides a large com- 
pressor that was also driven by an 
induction motor. When the synchro- 
nous - motor - driven welder was not 
running, the current drawn from the 
line was 98 amp; turning on the 
synchronous machine actually re 
duced the current being used to 88 
amp. With the compressor not run- 
ning, turning or the 
motor-driven welder reduced the line 
current from 72 to 61 amp. These 
readings were taken when the syn: 
chronous-motor-driven set was actu 
ally welding. It beats something ! 
nothing because you are getting the 
work of one 
about 10% 
the line. 

Other applications of the syncht 
nous- motor-driven welder ave 
brought similar beneficial results to 
other manufacturers in 
tion of power factor. 


synchronous: 


additional welde 


less current drawn { 


the correc 
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FACTS WORTH NOTING 














WELDING ROD 
COATING 


Known for its arc stabilizing 
properties—RUFLUX S is a 
sodium titanate containing 
approximately 80% T;O2 and 
15% Na2O. Specific gravity 
3.93, mesh size-plus 200, and 
weight per cubic foot 48 Ibs. 








Included in welding rod for- 
mulation—it aids in speeding 
welding operations and helps 
assure proper slag formation. 
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TITANIUM ALLOY MANUFACTURING COMPANY 


Executive Offices: 111 Broadway, New York City General Offices and Works: Niagara Falls, N. Y. 
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heer yous to provide abrasion- 
and corrosion-resistant surfaces 
on machine parts has been accom- 
plished by hand welding with a torch 
or electrode holder. Now there has 
been developed a tool for mechanized 
hard-facing—the metallizing gun. 







Five OBJECTIVES 






Chief objectives of hard-facing 
may be briefly stated: 

(1) To produce an alloy bond to 
the base metal. 

(2) To minimize dilution of the 
surfacing metal with the base metal. 

(3) To flow or sweat the surfac- 
ing metal onto the base metal without 
appreciable melting or distortion of 
the base metal. 

(4) To produce a 
smooth and uniform layer of surfac- 
ing metal for the particular purpose. 

(5) To facilitate application and 
to control the thickness to a degree 
which makes the process econom- 
ically feasible. 

All of these objectives have long 
been achieved on many classes of 
work. A wide range of alloys has 
been developed. Up to the present 
time, however, it has been next to 
impossible to secure relatively thin 
and also smooth and uniform hard- 
facings. Thin layers are demanded 
in cases where the cost of applying 
heavy coatings is not justified. An- 









sufficiently 
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I—SPRAY IT! Standard metallizing gun does spraying 


A smooth and uniform coating is secured, firmly bonded to the base metal 


other expense not always justified is 
the removal of a large amount of 
excess metal by grinding to obtain a 
smooth, uniform surface. 

In the newly developed “Spray- 
weld” process, a flexible wire is used 
in a standard metallizing gun. The 
wire consists of fine metallic parti- 
cles embedded in a plastic binder. 
During the spraying operation (Fig. 
1), the plastic is completely volatil- 
ized so that the deposit consists only 
of the metallic constituent. Subse- 
quent fusing (Fig. 2) results in a 
uniform coating which is alloyed to 
the base and is physically and chem- 
ically identical to hard-facings of the 
same alloy applied by other methods. 

Fusion of the sprayed coating to 
the base metal takes place at 1,850 
1.875 F, a much lower temperature 
than is required for most hard-facing 
alloys. The wetting properties of the 
alloy make it possible to obtain fusion 
to iron, plain-carbon steels, low-alloy 
and high-alloy steels and to Monel, 
nickel and even copper. No flux is 
required since a high resistance to 
oxidation is inherent in the alloy and, 
furthermore, the base metal is pro- 
tected by the sprayed coating. 

Dilution of the surfacing metal is a 
time-temperature function. It is kept 
to a minimum in the Sprayweld proc- 
ess because of the relatively low 
melting point of the alloy and the 
fact that the coating may be fused 


Photcs courtesy 


‘quired 
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Metallizing Engineering Co., Inc 


2—FUSE IT! Sprayed metal is firmly bonded to base 


Hard-facing by Metal Spraying 
“Sprayweld” is a new process developed to apply thin layers of hard-facing. 


A standard metallizing gun first sprays, then fuses fine metal particles. 


rapidly, Thus the optimum properties 
of erosion- and corrosion-resistance 
are obtained. 

Though the sprayed alloy melts at 
1,850 F, it become fully 
fluid until a temperature of 2,050 F 
has been reached. This 200 F range 
of plasticity makes it possible to 
spray a controlled thickness on the 
exact area where it 


does not 


is wanted and 
to fuse the sprayed coating without 
change in the contour of the hard. 
facing layer. 


WueEn Nort ro Us 


The Sprayweld process is not a 
panacea for all hard-facing problems 
It should not be used at all in the 
following two cases: 

(1) Where heavy coatings are r 
quired, the process is not practica 
ble. An example would be the teet! 
of a shovel bucket, 
hard-faced more effectively by either 
the oxyacetylene or the arc method 

(2) Highly parts 
were originally heat treated to d 
velop the correct physical properties 
should not be hard-faced wit! 
sprayed metal unless it has been de 
termined that the heating cycle will 
have no serious effect. An example 
would be a low-alloy or carbon-steel 
part which requires quench harden- 
ing and drawing to obtain the re 
strength. 


which may 


stressed whic! 


Quenching _ will 

















HARRISBURG 


SEAMLESS STEEL HIGH PRESSURE 


CYLINDERS 


Standard or lightweight type. Made by 
the famous Harrisburg Plate Method thus 
assuring a more uniform wall thickness. 


Cylinders for Fixed Gases 


Nitrogen 
Hydrogen .(H2) Helium 


Cylinders for Liquefied Gases 


Carbon Dioxide (CO2) Chlorine 
Sulphur Dioxide ................... 


Cylinders for Medical Gases 


(O2) Carbon Dioxide (CO2) 
Nitrous Oxide ..(N2O) . Ethylene (C2Ha4) 
Cyclopropane ..(C3Hs) Helium 


Cylinders designed for capacities and 
pressures to USA ICC standards, also in 
sizes and pressures to meet specifications 
and requirements of ALL COUNTRIES. 


The Plant Behind the Product 


The modern 60 acre plant of the Harrisburg Steel Cor- 
poration is the culmination of 94 years of healthy 
growth as an important unit of the industrial world of 
steel that has made America great. Harrisburg also 
makes: Alloy and Carbon Steels; Seamless Steel CO2 
Liquefiers, Pipe Couplings; Drop and Hollow Forgings; 
Forged Steel Pipe Flanges; LP Gas Cylinders. 


HARRISBURG STEEL CORPORATION 


HARRISBURG, PENNSYLVANIA 
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Welding shops equipped with Ruemelin 
Fume Collectors are assured of a clean 
shop atmosphere. Noxious fumes, heat and 
smoke are eliminated at their source, thus improving working 
conditions, lessening fatigue and paving the way for increased 
plant production. 






The Ruemelin Fume Collector hood can be instantly placed 
where needed anywhere in the booth welding area. No tedious 
adjustments necessary. Just pull the inlet hood to the welding 
position and you are ready to go. Approved by state industrial 
commissions and by compensation insurance companies. Sim- 
ple to install. Thousands in service. Many users send in re- 
peat orders. Write for bulletin 37-C today. 


PATENTED 


RUEMELIN MFG. co. 











Standard Model D-5310 with hood reaching out 9 feet from wall. Also avail- 
able in Long Reach Model D-5342 with hood reaching out 15 feet from wall. 





3880 NORTH PALMER STREET ° MILWAUKEE 12, WISCONSIN, U. S. A. 


MANUFACTURERS AND ENGINEERS @® SAND BLAST AND DUST 
COLLECTING EQUIPMENT © WELDING FUME COLLECTORS 


produce cracks in most hard-f 
materials. 

Parts for which the process 
suited are cylindrical parts that 
be sprayed and fused as they q 
rotated. Such hard-faced parts shoy 
very little distortion. Often tl 
run-out will be not more thar 
or 0.002 in. in pieces a foot or n 
















in length. This does not aq) 
hollow pieces of unequal sect 









such as cast rolls, which may 1 






| considerably. 











Ri SISTANCE TO W EAR 





Hardness is only one of the 
erties involved in a material’s resis 






tance to wear. It is true that ha: 






materials generally have higher : 

sistance to abrasive wear than soft 
yet the resistance is not proportional 
to the hardness. It has been found 
for example, that Spraywelded s 

faces having a hardness of 58 Rock 
well C. will often resist wear ten times 
longer than carburized or nitride 









surfaces of much greater hardness 
Grinding difficulty is a good indica 
tion of this type of wear; high-ca 
bon steel of 68 Rockwell C hardness 
may be easily ground with an alumi 










num-oxide wheel but a silicon- 
bide wheel is needed for Spray weld 
surfaces. 






Besides its low melting point, lor 
range of plasticity and excellent r 






sistance to abrasion, the alloy 
in the plastic-bonded metallizing wi! 






has many other desirable properties 





including high strength at red heat 
and exceptional resistance to 






tion. Its corrosion resistance, more 





over, is claimed to be generally supe 





rior to stainless steel. The alloy has 






been tested in accordance wit! 
ods recommended by the Inte 
tional Nickel Co., Inc., to deter! 
the degree of penetration of var 
hot and cold corrosive media, 
cluding sulphuric acid, sodiu 
droxide, hydrofluoric acid a 









drochloric acid. 
Surfaces hard-faced by the Spr 
weld pros ess are said to be sistant 







to a wide variety of othe 





salts as well as to heat 





Applications of this type, 





require care to insure pertt 
dom from cracks or dilutior 
surfacing alloy. Except f 











mild corrosive conditions, stings 
thinner than 0.010 in. should not ™ 
applied. 
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AWS Electrode Classifications 


Part II— E-6013 and Flat-Position Electrodes 


E-6013 ELECTRODES 


TY\HE E-6013 type of electrode is an all-position electrode very 

| similar to the E-6012; however, it possesses some worthwhile 
differences. Like the E-6012, it is used with both a-c and d-c 
(straight polarity) power supply. Slag removal is somewhat better 
than with the E-6012, and the arc can be established and main- 
tained more readily, particularly in the case of the small diameters 
(1/16, 5/64 and 3/32 in.). Originally, this type of electrode 
was designed specifically for light sheet-metal work, to which it 
is well adapted as it permits satisfactory operation with lower 
open-circuit voltages. 

The are action tends to be quieter and the deposits more pol- 
ished in appearance. The electrode is very similar to the E-6012 
type in operation and in appearance of deposit when it is used 
in an identical manner. The E-6013 is generally recommended 
for sheet-metal applications as its ability to weld satisfactorily in 
the vertical position from the top down without leaving surface 
holes is an advantage. However, some E-6012 electrodes perform 
similarly. Because of its unsatisfactory performance on galvan- 
ized plate and decidedly lesser penetration, E-6010 or E-6011 
classification for the E-6013 type of electrode is impossible. 

The range of mechanical properties is the same as for the 
E-6012 type, except that the top tensile strength is 72,000 psi for 
the as-welded and 70,000 psi for the stress-relieved condition. 
[he usual recommended values of current and voltage for the 
various diameters are: 


Electrode V oltage, 

Diam, in. Current, amp Arc volts 
Op: <2 9 eee a a ea 20to 40 17 to 20 
UME. carktaeted thie Ne aia ned aed 30 to 80 17 to 21 
> eS oS ero 70 to 120 18 to 22 
ME Ais chicas stiches ak «Sick ead 120 to 170 18 to 22 
NS iene deus cane e oc caas vie 140 to 240 20 to 24 
co, EF RR AR ee ee ae, 170 to 300 21 to 25 
MEM Roadie die aida ca cae ssinis Slea's ahs 200 to 350 22 to 26 
MN escheat en cana bavexabloss$a 250 to 450 23 to 27 
Uc ie Cons tek by witee Sule & dn aio bia 300 to 500 


23 to 28 


E-6020 ELECTRODES 


The E-6020 electrode produces flat or slightly concave horizontal 
fillets with either a-c or d-c, straight polarity, and will produce 
satisfactory results on fillets and groove welds in the flat position 
with a-c or d-c, either or both polarities. It is characterized by 
a spray-type arc and heavy slag, well honeycombed on the under- 
side, which completely covers the deposit and can be readily 
reli oved, 

When normal welding currents and technique are employed, 

netration is considered to be medium. However, the electrode 

ipable of operating satisfactorily at high currents. High cur- 
result in deep penetration, particularly when such a tech- 

> is employed in deep-fillet welding. ; 

e coating is such that a slag continuing iron oxide, man- 

se oxide and silica is usually produced. Other constituents 

ining the oxides of aluminum, magnesium or sodium are 
nt to modify the slag. Ferromanganese is the main deoxi- 
and sodium silicate is used as the binder. In most cases 
re wire is of rimmed steel. 
t welds tend to have a flat or concave profile and a smooth, 
pple. In many cases, the surface of the deposit is dimpled. 
impling is to be expected in practically all first few passes 
p-groove welds but decreases as the weld nears completion. 
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When making horizontal fillet welds, using conventional tech- 
nique, current values nearer the lower end of the range should be 
employed to hold undercutting to a minimum. If the deep-fillet 
welding technique is employed, higher currents may be used. The 
following table of currents and voltages may not apply to every 
brand produced but will be found very satisfactory for most: 





Electrode Voltage, 
Diam, in. Current, amp Arc volts 
B® «wets Genk ka Wawa whee eae 100 to 140 24 to 28 
ERGEE ww h waS ae eus sc 0d 0c 120 to 180 26 to 30 
PEE . ac @eaed os 1000 se bn eee 175 to 250 30 to 36 
BOO cdxs th Waeades caccuwas 200 to 325 30 to 36 
OS Re eS ie Mpa oe 250 to 400 30 to 36 
8 A ree ete ey 350 to 450 32 to 38 
A a i SE ie ae Shee 400 to 550 


eas 
; &w 


34 to 40 


The following range of mechanical properties can be expected 
from the deposited weld metal: 


 As-Welded —_Stress-Relieved 





Tensile strength, psi............ 62,000 to 68,000 60,000 to 66,000 
Yield GWUOUMIE, PO... ceccsccces 52,000 to 58,000 47,000 to 53,000 
Elongation in 2 in., per cent..... 25 to 30 30 to 36 
Reduction of area, min., per cent 40 50 


E-6030 ELECTRODES 


Any electrode designed to fulfill the requirements of the E-6020 
classification will also fulfill the requirements of the E-6030 classi- 
fication. Nevertheless, the E-6030 classification is necessary to 
designate an electrode with which horizontal fillet welding is im- 
practicable, if not imppssible, though it will operate satisfactorily 
in the flat position and possesses some advantages for that type 
of welding. 

The coatings employed are similar to those of the E-6020 type. 
In most cases the core wire employed is the usual 0.10% to 0.14% 
carbon steel. 

Each weld layer has a concave profile and a smooth, even ripple. 
The tendency for the surface of the deposit to be dimpled is not 
as pronounced as in the case with the E-6020 type. The E-6030 
electrode is recommended for welding heavy plate in the flat posi- 
tion only. Its range of mechanical properties is identical with 
that expected of the E-6020 class. 


Hicu-STRENGTH ELECTRODES 


For those seeking electrodes of higher strength than afforded 
by the E-60 series (a nominal tensile strength of 60,000 psi) , there 
are specifications for four higher-strength series. These specifica- 
tions cover heavy-coated electrodes for all electrode classifica- 
tions. 

If the minimum tensile strength of the deposited weld metal 
in the stress-relieved condition should be 70,000 psi, electrodes 
of the E-70 series should be used. E-80 series electrodes are de- 
signed for an 80,000 psi minimum tensile strength in the stress- 
relieved condition, E-90 series for 90,000 psi and the E-100 for 
100,000 psi. For each of these series, it is specified that the yield 
point of the deposited metal be within 13,000 psi of the tensile 
strength. 

Of course, the higher the strength of the deposited weld metal 
the lower its ductility. ‘Ductility ranges from 18% for the E-70 
series down to 13% for an E-10013 electrode. 





TIME IS MONEY!!! 


SAVE 
IT WITH | 


" ” Pf CADMIUM PLATED... 
M f Retards rusting ... 
i} | y | —_ 7) Prevents “freezing” .. . 


5 wep 
CLEANING HEADS 


Cleans Better—5 Times Faster Sanh emameee 


@ No other weld 
cleaning tool has it— 
no other tool can do 
the job as quickly and 


7 


Extra long hickory han- 
dle assures perfect bal- 
ance, insulation against 
shock. 


7 MODEL MP-2 
(Also furnished in model MP-1 
with double pointed ends.) 


PATENTS PENO/NG 


BERNARD 


WELDING EQUIPMENT CO. 
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1949 — 


Can Be a Good Year Too 


You can expect good business to run on 
well through 1948. 


But old-time competition is close upon 
us. 


And 1949 will be a critical year for all of 


us — making lower taxation imperative 
NOW, 


These are the main conclusions drawn from a na- 
tion-wide survey of industry’s plans for new plants 
and equipment which McGraw-Hill has just com- 
pleted. Here are the major findings: 


1. Capital expenditures in 1948 may be a little 
lower — but at the most only 8% lower — than 
in 1947, 


. In 1949 capital expenditures may decline. 1949 
plans are still fluid. However, those which have 
been projected now show a falling off. (Wash- 
‘ington planners, please note: Current official 
attempts to discourage capital expansion may 
turn out to be superfluous — or downright 
dangerous. ) 


. Industry’s initial postwar rebuilding will be 
85% complete at the end of 1948. When this first 
wave of deferred maintenance and expansion 
is finished, American industry will have more 
than half again the capacity it had in 1939. This 
does not mean the end of needed capital expen- 
ditures. Business will need to invest much more. 
(President Truman sets an investment goal im- 
mediately ahead of $50 billion.) But it does 
mean that tough competition is returning fast. 





© IF YOU WANT full details of the McGraw-Hill sur- 
vey of Capital Expenditures, which is summarized in 
this editorial, write to the Economics Department, 
McGraw-Hill Publishing Company, 330 West 42nd 
Street, New York 18, N.Y. 
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These are solid facts, based on plans which are firm- 
ly made by a broad cross-section of American indus- 
try and which the McGraw-Hill survey revealed. 

The greatest contribution of this survey is the 
information it supplies on business plans for the pur- 
chase of new plants and equipment. What business 
planned to do about such expenditures was by far the 
biggest unknown element in the 1948 outlook. For, if 
business planned to slash its outlays for plants and 
equipment this year, that fact alone could bring a 
sharp downturn in business. 

In making this survey, McGraw-Hill researchers 
all over the nation personally interviewed top execu- 
tives of companies selected to make up a scientific 
cross-section of industry. Each executive was asked 
to give, not his opinion about general business trends, 
but factual details about his company’s plans for 
1948. By adding together the plans of the companies 
interviewed, McGraw-Hill has secured, for the first 
time, a reliable picture of what business plans to do 
in the months ahead. 

Here are plans for 1948 and 1949, as revealed by 


the survey: 


1. Industry still needs more than a year 
to finish its initial postwar maintenance 
and rehabilitation program. 


Among manufacturing industries, top executives 
report that 64% of their program for the immediate 
postwar period is now complete. According to present 
plans, 85% will be installed by the end of this year 
even though some manufacturing industries still 
have a long way to go. For instance, oil companies 
will complete only three-quarters of their presently 
planned expansion program by the end of 1948. 


2. Business may spend less on new plants 
and equipment this year than the record 
$16.1 billion spent last year. But the decline 





probably will be negligible and certainly 
will not be great enough to bring on a busi- 
ness recession. 


At the time McGraw-Hill interviewed top execu- 
tives, some companies had not yet approved their 
1948 capital budgets. Under the extreme assumption 
that those particular companies will make no capital 
expenditures in 1948, industry's 1948 bill for new 
plants and equipment will run to $14.9 billion, or 8% 
below last year’s record figure. Under the more real- 
istic assumption that those companies will cut their 
capital investment only as much as the companies 
which had already drawn up their plans for 1948, in- 
dustry’s 1948 capital budget will run to almost $15.8 
billion, a decline of only $300 million from 1947. 

Thus the over-all conclusion of the McGraw-Hill 
survey is that capital expenditures by business will 
be only slightly lower this year than last. 


3. Business executives will not slash their 
1948 capital budgets unless they are con- 
vinced that a real slump is in the offing — 
and they are not convinced now. 


Almost two-thirds of all manufacturing companies 
say they would not cut capital budgets sharply even 
if business activity declined 20%. What is more, even 
a 15-20% boost in wage rates would have little effect 
on projected capital budgets. If wages go up, 57% of 
manufacturing companies would not change their 
capital budgets, 26% would increase them, and 17% 
would cut them. 


4. Most executives look for an increase in 
their company’s sales this year. 


More than half of all manufacturing companies are 
planning on a sales increase over last year of 10% or 
more. A third of them say sales will be about the same 
as in 1947. And fewer than 10% look for lower sales. 


5. Manufacturing companies will finance 
much of their purchases of new plants and 
equipment in 1948 from funds set aside out 
of past or current earnings. 


Utilities and railroads, on the other hand, must go 
to the securities markets or commercial banks to 
finance most capital expenditures. 

Although manufacturing companies say they can 


finance this year’s capital expenditures in large part 
from current profits and past savings, all evidence 
indicates that, to do so, they will use up most of the 
funds they earmarked during the war for this pur- 
pose. So in 1949, industry must go to the capital mar- 
kets or to the commercial banks if it is to continue 
to spend for capital purposes. If the securities markets 
continue to lie in the doldrums, as they will under 
present tax laws, only companies with triple A credit 
ratings will be able to raise funds that way. 


6. Purchases of new plants and equipment 
may fall off in 1949. 


The McGraw-Hill survey collected all available 
evidence on plans for 1949 capital budgets. Fewer 
than 40% of all manufacturing companies now have 
definite plans for 1949. Of those that have plans, 45% 
intend to spend less than in 1948, 30% plan to spend 
the same amount, and a quarter expect to spend more. 
These preliminary decisions would seem to indicate 
that capital investment may fall off in 1949. 


7. Industry’s production capacity in 1949 
will be far above prewar. 


Manufacturing capacity will be more than 50% 
greater than in 1939 once the present wave of postwar 
building is complete. Almost a third of all manufac- 
turing companies report that their capacity will be 
double or more than double the prewar figure. Thus, 
1949 may see a huge increase in production of many 
things that now are hard to buy. 

The last two points in this summary mean that 
1949 will be a critical year. We must forestall a sud- 
den drying up of capital expenditures in that year. 
We must be able also to absorb a great outpouring of 
production both of capital and consumer goods. 

What will happen to business in 1949, therefore, 
will depend on how successful we are this year in 
dealing with such momentous problems as taxation, 
foreign aid and prices. But 1949 can be a good year 
too. 
The next editorial in this series will discuss the 
pivotal problem of taxes. 


President, McGraw-Hill Publishing Company, !nc. 
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CHAMPION WELDER 


MACK NEWTON of American Frog 
and Switch Co., Hamilton, Ohio 


Ss. « “lt have used CHAMPION WELDING ELEC- 
AY. TRODES for several years to fabricate 
crossing plates and headlocks. They do an excellent job 
in all positions and no matter what you are up against, 


a CHAMPION will give you a better finished weld faster 
than any other electrode.’’ 


Mack Newton is one of hundreds of 
veteran welders who prefer CHAMPION 
WELDING ELECTRODES. He realizes that 
to achieve champion production you 
need an electrode which is superior 
in penetration, ease of starting and 
all ‘round handling — in short, a 
CHAMPION ELECTRODE. 


A “Team” of CHAMPIONS covers 
Nara’ every welding requirement. Send 
Sy for bulletin describing each elec- 

trode and its application. 


CHAMPION Electrodes are Weld Rated Electrodes 


CHAMPIO 


RIVET COMPANY 
CLEVELAND, CHIO EAST CHICAGO, 
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Dirt Pulled, Not Pushed 
By Arch Carter 


| Y BUILDING a special attachment to sub- 

stitute for the blade of a bulldozer, 
engineers of the U. S. Soil Conservation 
Service were able to keep their equipment 
out of waterways when working on a 157- 
sq-mi drainage project in the Pocomoke 
river basin in Maryland and Delaware. The 
attachment, known locally as a “grabber,” 
permits the tractor to pull dirt by traveling 
in reverse instead of pushing it forward in 
the customary bulldozer manner. 

The new attachment was constructed for 
about $200 by welding the 8-ft mold board 
and blade of a terracing bulldozer to an 
18-in. I-beam and then welding the latter 
to two short sections of a 15-in. channel, 
as shown in the two pictures above. The 
whole thing is then quickly bolted in place 
on the tractor. 

Credit for construction of the “grabber” 
should go to William S. Ott, district con 
servationist with the U. S. Conservation 
Service. Under the general direction of 
Edward M. Davis, state conservationist in 
Maryland for the service, the new tool is 
being used to flatten the side slopes of 
drainage ditches. Flat slopes are needed 
in new ditches to reduce erosion and also 
to permit farm equipment to cross the 
waterways. 


Sectionalized Controls 


A SEAM WELDER used for research in a 

laboratory of Westinghouse Electric 
Corp. is equipped with sectionalized elec- 
tronic controls that can be pulled out of a 
cabinet like drawers. The cabinet is side 
mounted to the welder as shown in the 
accompanying picture. 

Controls include the electronic contac- 
tor, electronic weld timer and heat control. 
These units are mounted on a T-shaped 
panel subassembly and can be pulled out 
of the cabinet in a few minutes. Upper 
section of the cabinet is hinge mounted 
to the side of the welder and can be 
readily swung out for inspection 





TO CUT DOWN steep banks of existing drainage ditches, this attachment was built. It pulls the dirt away 





Courtesy The Lincoln Electric Co. 


COLUMN te support crane runway. One 
flange of a standard I-beam was removed, 


and web was welded to an 18-in.-diam. pipe 



























TIME AND CURRENT controls are pulled 


like drawers out of sid sed Too 
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when tractor is operated in reverse 





Pipes Support Crane Runway 





[ Ncneaseo production demanded added 
plant capacity for the fabrication of 

crane box sections at the Milwaukee Cra 

and Service Co. Taking a sort of busmar 







holiday, company engineers designed 
overhead crane system for their own plant 

The new bay was to have a crane ca 
ble of carrying a 40-ton load. To sup; 
the I-beams used for the crane runway 
pipe columns were erected, using pipe « 
18-in. diameter and %-in. wall thicknes 
To add further stiffness, 
were divested of one flange for the lengt! 
of the pipe and welded to the latter wi 
fillet welds made on both sides of the we 
(see picture to left). Each beam-pip¢ 
member was then fillet welded to an a 
chor plate, which was bolted to a cor 
footing. 

Each pipe was topped by a square of 
1%4-in, plate, to which the horizontal beams 
were welded. The vertical I-beams did not 
stop at the runway, 
tinued upward to support the roof. Al 
the welds were made with E-6010 all-pos 
tion d-c electrodes. 












vertical I-beams 











however, but 














Use of pipe for the runway supports 
achieved a combination of economy) 
strength and rigidity which could 


have been obtained with standard I-beams 
Another advantage is that the pipes can be 
filled with concrete. 











Cart for Trash Drums 











By Elton Sterrett 


A* ALL-WELDED truck which enables 
man to set down, pick up or trundle 

a 55-gallon steel drum full of trash or 

ashes was developed by the weldor at 4 








railroad terminal shop in order to sim} 
the removal of trash unloaded by 
crews. 

Two parallel 1l-in. pipes form the ha 
of the truck, the clearance between | 
being sufficient to accommodate the 
Cross ties of the same 
welded to the handles to make an inv 
pyramid on which the outer end ca! 
Stubs of axles were then welded to 









materia! 















each 






















PIECES OF welded pipe and iweo big wheels 


made this handy cart to trundle drums of 





trash or ashes from railroad dining cars 
































of the frame to carry the two Jarge 
steel wheels. 

Triangular pieces of steel plate were 
welded to the frame directly above each 
axle. Each of these brackets was equipped 
with a pin of l-in. bar stock some 1% in. 
long. The two pins were cut to clear with 
little space the sides of the drum. On each 
side of the drums destined for this trash 
removal service, there was welded a short 
piece of strap, curled into the shape of a 
juestion mark. Each of these ears was so 
welded that the open side of the top curve 
faced the same way on both sides. 

To lift the drum, the cart is merely 
pushed forward until the pins engage the 
ars. The handle is then lowered, and 
he leverage so set up swings the drum 
ff the ground. The point of support is 
set sufficiently high to prevent the drum 
om being overturned accidentally. 










a 
oS ITC Bronze Welding Rods © 
Building a Concrete Mixer | | , 
Tetpinc has long been employed for | . . : . 
W the fabrication of the heavy machin- are immediately available in the type you 
ery needed by the construction industry. need for your own particular requirements. 


[he picture below shows yet another jn- 
stance. The operator is welding the cir- What type of bronze welding rod do you require? TITAN 
imferential seam on the mixing drum of t : rt . = d . 

: 2-cu-yd concrete mixer. By utilizing a Bronze Welding Rods are supplied in seven standar Pes 6 
welding positioner to rotate the drum, he meet the specifications for every bronze welding application. 
was enabled to work at high speed in the Furthermore, they will be shipped to you immediately, from stock, 
downhand position. ‘ ; : 

The welding is being done with E-6011 in whatever quantity you may need. 

heavy-coated a-c electrodes, of a make 
that was specially designed for use on . 
pressure vessels, building structures and and as for ad, Vey... 


work of similar nature, 





TITAN Bronze Welding Rods are recognized champions by reason 
of their uniformity and superior welding properties. Titan’s ex- 
clusive Double Deoxidation process assures ductile, strong, non- 
porous welds at all times. Play safe on delivery and quality— 
specify TITAN Bronze Welding Rods. Literature on request. 


nN OFFICES AND AGERCIES 
NEW YORK - CHICAGO - SAN FRANCISCO 
LOS ANGELES - DETROIT - CLEVELAND 
CINCINNATI - ST.LOUIS - MINNEAPOLIS 
TULSA DENVER SALT LAKE CITY 








MANUFACTURING co. ATLANTA ~ NEW ORLEANS 
a orrices ee a. EXPORT OFFICE: 70 PINE ST., NEW YORK 5, M. ¥. 


GENER 
BELLEF 









Courtesy Air Reduction Sales Co. 
CONE-SHAPED structure being welded is the 


mixing drum of a heavy-duty concrete mixe~ 
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FORMING OF 200,000 pieces out of rough 
sealy stock has little worn these edges hard- 
faced with “Toolweld A & O” 


Hard-Facing Electrodes 
1D EVELOPED for building up working sur- 
faces or edges of cold-working cutting 
and forniing tools is “Toolweld A & O,” 
(“A” for air-quench; “O” for oil-quench). 
Deposited metal is of the 5% chromium 
type and may either be used as-welded or 
subjected to a wide range of heat treat- 
ments. On ordinary steel, the weldment 
may be heat treated to gain the maximum 
hardness obtainable. On tool steel, the 
weldment may be heat treated as de- 
manded by the nature of the base material. 
Applications include such tools as blanking 
dies, forming dies, punches, forming rolls, 
burnishing tools and many others. 

The electrode operates on either a-c or 
d-c (electrode negative with d-c). It is 
said to deposit a thick bead‘in one pass in 
the low-high-current portion. Thin beads 
are smooth and flat, requiring a minimum 
of grinding. Electrode sizes and current 
ranges are: 3/32 in. 40-85 amp.; 4 in., 
65-130 amp.; 5/32 in., 95-180 amp. Lin- 
coun Exectrric Co., Cleveland 1. 


Thermocouple Tube 
A NEW heavy-wall cast-iron protective 
tube for thermocouples is reported to 
have a much longer life, and to be more 
practical and economical than the ordi- 
nary tube used with molten aluminum, 
zinc and die-casting metals. The new 
“Sery-rite” tube is cast with both ends 
open, and a special technique has been 
used to weld one end. Wall thickness is 
a % in.; ID 15/16 in. Craup S. Gorvon 
Co., 3000 S. Wallace St., Chicago 16. 


D-C Rectifiers 


A LINE of low-voltage, high-current sele- 

nivm rectifiers for operation from 220 
or 440 volts, three-phase a-c, is being of- 
fered by MetctapHone Etectronic REeEcti- 
rier Co., Inc., Rochester 2, N. Y. Direct- 
current output voltage can be varied from 
0 to 6 volts with 600 amp or from 0 to 12 
volts with 300 amp. 


74 


Toggle Clamps 
Gr" all-welded toggle clamps are said 
F to be able to withstand the most se- 
vere service encountered in heavy fabri- 
cating. Their pivot pins are welded to the 
frame and linkage, making a rigid unit 
that will not twist or come apart, states 
manufacturer. Model A-2 is useful on drill 
jigs or milling fixtures. Even more versa- 
tile is model B-2 since it has two bars, 
either of which may be used as the clamp- 
ing means. GENERAL WeLpinc Co., 7404 
Euclid Ave., Cleveland 3. 


MODEL A-2 toggle clamp (left) for drill 
jigs and B-2 with two bars for welding 


. 7 hal 


Phase-Rotation Indicator 
6¢@ELco” is a compact, lightweight, self- 

contained instrument designed for 
such operations as: phasing power outlet 
in factories where welders are being used; 
reéstablishing disrupted service with power 
of proper phase sequence, installations of 
motors and condensers, “phasing out” new 
equipment such as transformer banks and 
alternators for parallel operation. The in- 
strument has a movement that consists of 
a 4in. white enameled aluminum disc 
mounted for rotation on a chromium-steel 
shaft. A black arrow painted on the disc 
indicates the phase rotation. The instru- 
ment indicates phase sequence as estab- 
lished by the AIEE, by numerical, alpha- 
betical, color coding 4nd CW-CCW meth- 
H. H. Seri Exectrric Co., 1907 Wil- 
low Ave., North, Minneapolis 11. 


ods. 


Copper-Nickel Electrode 

oo Howe Softcast A” is a new copper- 
nickel electrode for a-c/d-c weld- 

ing of cast iron when the surface is to 


-be machined, drilled or tapped anywhere 


in the weld zone. Resultant deposits 
are said to be non-porous, light gray in 
color, malleable, easily machinable and 
have a tension strength equal to cast iron. 
This mineral-fluxed electrode is available 
in 3/32, 1/8, 5/32 and 3/16 in. diameters 
in 18 in. lengths, center brushed. Hopart 
Bros. Co., Hobart Square, Troy. O. 


“DI-ACRO Notcher” 


steel sheet. Leaves no rough edges 


euts up to 16-gauge 


Metal Cutter 

UTTING range of the “Di-Acro Notcher” 

shearing unit extends from the light 
plastic to heavy gauges of aluminum, co- 
balt steel, chrome, molybdenum, leaded 
brass and stainless steel. A 90-deg notch 
of any size within the capacity of the ma- 
chine can be accurately cut in one oper 
ation either at the corner or in any posi- 
tion along the edge of a sheet. The notcher 
will also shear angles both smaller and 
greater than 90 deg. It is said to leave no 
rough edges or burrs, even in heaviest ma- 
terials. O’Nem-IRnwin Mre. Co., 385 Eighth 
Ave., Lake City, Minn. 


DRAFTING TEMPLATE with 33 circles, hex- 


agons, triangles and squares 


Drafting Template 

POCKET-SIZE drafting template, “No. 

50 Pocket Pal,” contains a total of 33 
circles, hexagons, triangles and squares, 
scaled from widths of 1/16 to 1 in. Tem- 
plate is made of mathematical-quality 
plastic, and all printing is on the negative 
side to prevent wearing off, Size is 3 5/16 
by 5 in. Rapwesicn, Inc., P. O. Box 592, 
Glendale, Calif. 


> 


Safety Goggles 
660. 30 Eye Savers” may be wom 
comfortably over all types of pre- 
scription glasses to protect eyes from the 
impact of flying particles. The frame is 
molded and an extra-large bridge size pro 
vides a universal fit. Lenses are of shatter 
proof “Impax” plastic and may be replaced 
quickly. Watcumoxet Optica. Co., Prov 
idence 3, R. I. 
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ARCOS ELECTRODES 
HAVE WHAT IS REQUIRED 


@ FOR THE METAL FABRICATOR— to weld stainl 
nickel, inconel, monel, nickel, low-alloy high. tensile steels 


Everdur bronzes 


FOR THE METALLURGIST tO pive a weld metal dey 


checked chemically and physically to meet the required n 


FOR THE SHOP SUPERINTENDENT— to provide weld 


consistently trouble-free which will result in high producti 


FOR THE WELDER— to handle easily, to make slay 1 


give a good bead appearance with the right penetra 


FOR THE DESIGN ENGINEER— to stand up in ser 
high temperatures, pressure, abrasion, and cavitacio: 


ing fashion that he can specify “Arcos” with assu: 


FOR THE PURCHASING AGENT— to elimina 

and alloy welding the Purchasing Agent will find ¢| 
most comprehensive line of coated electrodes, bua 
inert arc welding, and coiled wire for automatic weld 


4/64 to 1/4 


Send for the latest 


[fl 
= Farcos 


eo Sem a.m mem, 


BUY ARCOS AND MEET EVERY SPECIFICATION FOR POPS EPOCUST ST... PHILA. 2, PA 
QUALITY STAINLESS AND ALLOY WELDING 


STAINLESS AND ALLOY WELDING ELECTRODES 


and OXYARC PROCESS FOR CUTTING METALS 
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Sturdy! Versatile! These are the 
words that best describe this spot 
and projection welder, because 
it provides long life operation 
with a minimum of maintenance. 


The same words apply to the 
Ampco-Weld electrodes used in 
this machine, Here’s why: 


Terne plate and galvanized 
stock, as you know, normally re- 
quire the use of R.W.M.A. Class 
I electrodes. Yet, these two items 
are easily handled by Ampcoloy 
97, a Class II alloy that com- 
bines the con- 
ductivity of 
Class I with the 
hardness of 
Class Il, The 
ability of Amp- 





e-.use Ampco-Weld 


resistance welding electrodes in modern 
equipment...increase the number of welds 
made, substantially reduce your costs 


coloy 97 to do such jobs gives 
you clean welding and ingest 
electrode life. 


It pays to use Ampco-Weld 
electrodes in your resistance 
welding set-up. Get a supply to- 
day and see for yourself. The 
Ampco-Weld line is complete— 
it includes standard and spe- 
cial holders, All products meet 
R. W. M. A. specifications. Call 
your nearest Ampco office. Write 
for our latest fact-filled bulletin 
— it is just off the press, 


Ampco Metal, Inc. 


Department WE-3 Milwaskee 4, Wis. 






Field offices in qutecipal cities 
Rw-9¢ 


Geiger-Counter Unit 


carriers It onsists of sy xX 


rotating indexing 
mens, a spec ) 
tal (usually sodium « 
ter having a scale 


90% and a Geiger- 


serves tor such ]| as 

the cobalt, nickel and chi 

of an unknown alloy NORTH 
Pours Co.. 100 E. 42nd St 

City 17 


GEIGER-COUNTER unit uses X-ray 


technique for rapid quantitative 1 


* * - 


Carbon-Brush Kit 


;\,OR USE with small 
bon Company’s new 
tains a neat assortment of 
springs and wicks. | 
code number stamped on thi 
ly over the proper compar 
transparent plasti i 
brushes are 1 in. long | 
ground, filed or sawed 
lengths. Round brusl 
| from 5/32 in. to 3/8 


tangular brushes { 
| % by 5/16 in. Altog 


rom 


brushes, 40 springs, 10 w 
ee , 
of oil wicks OHIO CARBON 
| Berea Rd., Cle veland ] 
. 


Underwater Electrode 


a New electri arc-vap 
ss “ 


as the CutTrode 
| exothermic « ating tor 
tensifying the energy of t 
to slice through steel 1 
| underwater or surface 
| with no more equipment tha 


low voltage arc-weldi: 

It will cut effectively at h 
rent, dependi: g upon the 
and it will cut through a 
including cast iron, sta 
nickel or aluminum alloys 
turer. Eutectic Wewpinc A 
40 Worth St., New York ( 
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"Ene “Norelco” Geiger-counte: 
cem mnalysis unit 2e< XX 
tion technique I I q 
the purity « 
lloying ym pone! 
tallic elements dispe 




















= TRENT, INC. 


es OF PHILADELPHIA, PA. 


«« @,,. jumped production from 1000 to 2000 units per day 









ratus 
ning 
ntent 
ICAN 
York 


Pg cS 1 fi MMR 





tion 


ysis 


ing opers~ 
temper atur® brpeinch OD % . 





: To a 
a » 5 ion. Thi r tube set ‘vi a in & 
and resulted 


Airco’s Technical Sales Division is at the call of all industry in applying 
l Airco processes and products in the solution of their problems. If you. 
have a metal working problem, ask to have a Technical Sales Division 
man call. Address: Dept. WE-7905,. Air Reduction, 60 East 42nd St., 
New York 17, N. Y. In Texas: Magnolia Airco Gas Products Co., Hous- 
ton 1, Texas. 


Air REDUCTION 


Offices in All Principal Cities 





TECHNICAL SALES SERVICE—ANOTHER AIRCO PLUS-VALUE FOR CUSTOMERS 
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JUST OFF THE PRESS! 


* 


The OXY-ACETYLENE 





WELDERS HANDBOOK 
4th Edition 


REVISED, ENLARGED 
AND BROUGHT UP TO DATE 
BY T. B. JEFFERSON, EDITOR 
OF THE WELDING ENGINEER 


$2.5 per copy 


ORDER TODAY FROM 


THE WELDING ENGINEER 
N. Y. 18, N. Y. 


330 W. 42nd St. 








Acetylene Generator 
| Poses WEICHT, portability and maximup, 
safety are some of the features f the 
new “PS” Sight Feed acetylene generator 
It is mounted on a rubber-tired truck an, 
features a safety check to stop all flask 
backs which might result from improve: 
operation of the torch. This generat : 
available in four sizes: 6-PS—30 cu ft ; 
charge; 12-PS—60 cu ft per charge: 95 
PS—125 cu ft per charge; 
250 cu. ft. per charge. 


and 60-PS 


SIGHT Feep Gers 


ERATOR Co., Richmond, Ind. 












SIGHT FEED acetylene generator is mounted 


on a truck. Available in four sizes 


* 





* * 


Solder Paste 
INNING compound, cleaning agent, flux 
and solder are all combined in a new 

solder paste offered by Fusion Encineen- 

ING, 1836 Euclid Ave., Cleveland 15. This 

paste can be applied either automatically 

or manually before soldering, and a Jarge 
number of fluxed parts can be heated at 
once or fed automatically to the heat. 
This series of fusion solders covers three 
definite temperature ranges: low 
ature alloys, 200-500 F; medium-tempers 
ture alloys, 500-750 F and brazing alloys 
1,150—2,000 F. Solders are also separately 
compounded for each type of application 
or material such as electrical, sweated fit 
tings, sheet metal, stainless steel, nickel 
chrome alloys, etc. 


temper 





Drill Attachments 
For interchangeable attachments m8! 
be used with any electric hand dri 
presses. They are: (1) saw end file @t 
tachment for hand drill; (2) 3-in. dis 
sander for hand drill or drill press; 
saw and file attachment for drill press 
hand drill; (4) nent 
These light weight tools may be carried 
from job to job. Once attached, t 


screwdriver att 
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quire no special skill to operat } 
| WuittLe Co., Smatt Toots Drvision, + 
| N. Wells St., Chicago 6. 
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SME Boiler Code Committee Approves 


ADDITIONAL TYPES OF CLAD STEEL PLATE COMPLYING 
WITH ASME CLAD STEEL SPECIFICATIONS FOR 
FUSION-WELDED PRESSURE VESSELS 


Nickel-Clad Stainless-Clad 
Inconel-Clad Monel-Clad 


STEELS 
* 


Type 105 Stainless-Clad Steel has been 
approved for U-69 and U-70 construction 
without the necessity of stress relieving. 
Monel-Clad and Inconel-Clad Steels have 
been approved for fusion-welded pressure 
vessels. Special temperature and pressure 
restrictions on the use of Nickel-Clad Steel 
have been removed. These revisions are in- 
cluded in the new interpretation under 
Case 896 of the ASME Boiler Code. 
Materials covered by this approval are 
described in ASME (also ASTM) Specifi- 
cations SA-263 on chromium steel clad 
plates, .SA-264 on chromium-nickel steel 
clad plates and SA-265 on nickel and 
nickel-base alloy steel clad plates. Com- 
plete details of the Case appear in the 
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Fabricating Clad Steel 
pressure vessels in accord- 
ance with paragraph U -69 
of the Boiler ( a4 These 
vessels, being built of 15% 

Lukens Stainless-C lad 
Steel (stainless type 316 
with .03 max. carbon) are 
40’ long by 13’ in diameter. 


February, 1948, issue of “Mechanical 
Engineering”. 

Lukens Clad Steels—Nickel-Clad, Stain- 
less-Clad, Inconel-Clad and Monel-Clad— 
can be ordered to these Specifications. Each 
Clad Steel plate is a precision product, con- 
trolled from assembly to finish, consisting 
of a layer of the corrosion-resistant metal 
permanently bonded to a backing plate of 
ASME specification steel. 

Lukens Clad Steels represent the most 
complete range available to industry. For 
additional information write for Bulletins 
338 and 255, Lukens Steel 
Company, 416 Lukens 
Building, Coatesville, 

Pennsylvania. 


SOLID METAL ADVANTAGES WITH CLAD STEEL ECONOMY 



























Thousands of Powerful 
Hammer Blows per Minute! 










































| Automatic Butt Welder 


WELDING 





NICKEI 


ground 


wire to 


plug shells is the purpose of this automati 


butt welder with a 16-position tabk 






(SPB 


N automatic butt welder 


welding nickel ground wire t 


plug shells is being 

Erecrric Co., Milford, Mich. It 
synchronous control of welding 
| and time is driven by motorized 


| 


Saves You Time and Work | 
Before and After Welding 


Here’s a handy tool that will elimi- 
nate laborious handwork and help 
you get better welds! Use a Van 
Dorn Electric Hammer with a scal- 
ing chisel to remove rust, scale, old 
paint, etc., before welding . and 
remove weld spatter after the weld 
has been completed. Use it with a 
cold chisel for V-ing out the joint to 
be welded. This high-speed, hard- 
hitting, amazingly husky Hammer 
delivers thousands of sharp, positive 
and drives 
star drills, speed bits, chisels and 
other tools to speed up dozens of 


blows per minute 


FOR POWER SPECIFY 





oe > 


J “a - 





Electric 


Bench Grinders Senders 





80 





Electric 
Porto-Shears 





plant maintenance and construction 
jobs. 

Van Dorn Hammers are complete- 
ly self-contained and require no 
extra equipment. 
Operate from any electric outlet, AC 
or DC, or from a portable generator. 
Ask your nearby Van Dorn Dis- 
tributor for full information on Van 
Dorn Electric Hammers and Ham- 
mer Tools. Write for free catalog 
describing many other speedy metal- 
working tools, to: The Van Dorn 
Electric Tool Co., 734 Joppa Road, 
Towson 4, Maryland. 


transformer or 








(DIV. OF BLACK & DECKER MFG. CO.) 


PORTABLE ELECTRIC TOOLS 





Portable 
Grinders 





Electric Drills 
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unit through an adjustable frictio: 
A 16-position table is provided load 
shells in five Production 
ported to be as high as 3,600 pie 
hour. 


positions 





SHEET METAL layout is facilitated b 


compass with retractable steel 
Beam Compasses 
ee to save time in sheet 

is a new beam compass wW 
the principle of flexible-rigid 
steel tape. By pulling out and 
tape, any setting up to 72 
rately secured. Brake | 
at any desired adjustment. | 
holds an accurately macl 
holds a standard drafting 
even an ordinary lead pen 
cRON Co.. 532 W. Windsor R 
1. Calif. 








Air Hammer 


“J 


plant maintenance w 


10 utility Jackhan 
operated drill for genera 


rk suct 


moval of scale from steel pr 


or for drilling holes, et I} 
permits se le ction of the rig! t kK 
for any type of work or tool. D: 
gouges and moil points are 
tools that may be inserted ir 


INGERSOLL-Ranp Co., 11 Broad 
York City 4 
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WELDING HELMETS 


In addition to being 
juipped with screened 


h 


ventilators for cool com- 
fort and non-fogging of 
the lens, this helmet 
iffords an extra margin 

protection by having an extended 
skull guard to protect the head and neck 
from falling objects, such as electrode 
stubs. Complete with free-floating 
hinged headgear and adjustable chin 
rest. (Cat. No. 91X631.) Many other 
popular types also available. 


LENSES AND COVER GLASSES 


OBNERAL @EecTaic 
TRLATEO COVER GLASS 
CAT. bax 549 


fith inert 





f 
GENERAL @ELECTRIC 
i WELOtRs Lins 


7.65% 899 








Eye protection against invisible and 
harmful infrared and ultraviolet rays. 
Ground and polished on both sides to 
prevent distortion. G-E welders’ lenses 
meet U. S. federal specifications. 


CHROME-LEATHER CLOTHING 
Properly-tailored pro- 
ective clothing cut from 
hides which are free from 
es, scratches, or spon- 
giness; and thick enough 
etain flexibility when 
exposed to the heat and 
sparks of the arc-welding 
ess. Is further de- 


Signed for reliable serv- 


HOW @& ARC WELDING 


ACCESSORIES 


ice by incorporating such features as: 
reinforcement with rivets at points of 
extra strain; easily-adjusted snap fas 
teners, buckles, and buttons protected 
against corrosion; and cut full for con- 
venient removal. 


ELECTRODE HOLDERS 


Completely insulated, this light 
weight balanced electrode holder is en 
cased in a sheath of aluminum armor 
for safer, cleaner, cooler operation. 


Cat. No. 279X17. 
Jackson, Duro, and Eureka holders are 


Complete lines of 
also available, as well as carbon torches. 


TUNGSTEN ELECTRODES 


Because G-E tungsten electrodes are 
99.9% pure tungsten, and are free from 
nonmetallic inclusions, segregation, 
slivers, cracks, seams, and pipes, they 


help to promote excellent results in the 


gas-shielded, arc-welding processes. G-E 
from 


stock in a variety of diameters, lengths, 


tungsten electrodes are available 


and finishes. 


GENERAL @ ELECTRIC 
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CABLE CONNECTORS 


Convenient time savers for changing © 
Insulated type has horn-fiber 
extending past the female half of the 
connection. Jackknife and bolt types for 
quick and positive contact. Easily insu- 
lated with hose, tubing, or tape. 


cable. 


3 | PRODUCTION 


General Electric Arc-welding Acces- 
sories make better welding easier, 
thereby expediting production. G-E 
accessories keep pace with the develop- 
ing needs of the arc-welding industry. 


The complete line of G-E welding 
accessories also includes: gloves and 
mittens, flame-proofed curtains, 
weld-spatter-resistant compounds, 
work and ground clamps, weld 
gages, brushes and chippers, etc. 
Obtainable at your G-E Welding 
Distributor—or mail coupon for, 
catalog GEA-2704E. Apparatus De- 
partment, General Electric Company 
Schenectady 5, N. Y. 


Apparatus Dept., Section A672-88 
General Electric Co., 
Schenectady 5, N. Y. 


Please send me a copy of catalog 
GEA-2704E, covering the entire line of 
G-E arc-welding accessories. 


Name 
Company 
Address 


ee 





THIS THERMO 
DISPLAY CARD 


MARKS THE 
ad 7 


¢) METAL CASE PROVIDES BETTER PROTECTION 
Y DRILL SIZES STAMPED ON BACK 


LN GUARANTEED UNIFORMITY - 
wy PRECISION MADE 


RECOMMENDED AND SOLD 


If you do not already have a set of Thermo Tip Cleaners 
in a handy metal case with drill sizes stamped on the back 
of the case look for this display card the next time you 
are in any place where welding supplies are sold. You 
can do better welding when you use Thermo Tip Cleaners 
because you get a clean flame all the time. Your tips are 
not scratched, enlarged or damaged in any way due to 
the exclusive Thermo method of precision manufacture. 
The metal case protects the tip cleaners and is easy to 
find either in your pocket or your tool box. Look for the 
Thermo display at your dealer's and treat yourself to a 
set of Thermo Tip Cleaners, The Welders’ Favorite. 


THERMACOTE COMPANY 


Newark Chicago Los Angeles Portland 





| 


BACK PANELS of refrigerate 


welded with this ultra-airspeec 


Gun Welder 

_- air-operated multiple gun w 
£% been deve loped by Tay] i 
welding back panels to the 
refrigerator cabinets. The we 

in a pit to make the flox 

for loading and unloading 

ders on the base actuate 

which raise the whol 
against the electrodes 

function also as work 
transformers serve doul 
designed to make four wel 
per transformer. A Geneva n 
the air-operated contact 

select the electrodes that 
Machine can weld some 

hour, with 120 spots to 
LOR-WINFIELD Corp., Warren, 





CARBIDE GRINDINE 
65 Recky 


Grinding Bur 


fp rveLoren for interna 


grinding and blending or f 


| the new “Ford carbide g 


suitable for steels of har 


| Rockwell These burs 


diameters of from 1 
Forp Merc. Co., Ine 
Davenport, la 
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Sound repair welding 


of castings can be 
assured 


made sound, by proper repair welding. 
How do you assure the soundness of 
repair welds? By radiographic 

examination—either by x-ray or 


gamma-ray (radium) exposure. 


»«e when accurate 
“before-and-after” 
| appraisals are 
made with 
radiography 


For maximum 
radiographic 
visibility... 
use Kodak 
industrial 
X-ray Films 


«+-ethey are 
especially 
adapted to your 
requirements 





{| RADIOGRAPHY 


.. another important function of photography 





Many faulty castings can be salvaged, 



































The nature and location of defects 
are quickly and accurately shown 
on the radiograph for chipping 
and welding... lack of pene- 
tration, gas and slag pockets, 

or other welding irregularities 

can be determined after the 

job is completed. With radiog- 
raphy you can be assured your 


welds are safe and sound. 





Kodak Industrial X-ray Films 
have the high radiographic 
sensitivity—the extremely 
high contrast and fine 
graininess for the detail 
visibility necessary in critical 
radiographic inspection, 


Kodak Industrial X-ray films are designed to meet 
every normal x-ray requirement: 
Type F... 


radiography of heavy steel parts. For the fastest possible 


with calcium tungstate screens—primarily for 


radiographic procedure. 

Type M... first choice in critical inspection of light alloys 

and in the examination of thin steel at moderate voltages and 
heavy alloy parts with million-volt equipment. 

Type K ... primarily for gamma and x-ray radiography of heavy 
steel parts, and of lighter parts at limited voltages where high 
film speed is needed 

Type A... for x-ray and gamma-ray work in sections where 

fine grain and high contrast are desirable for maximum 

sensitivity at moderate exposure times. 


Eastman Kodak Company 
X-ray Division, Rochester 4, N. Y. 


“Kodak” is a vedemert . 


_-~ Kodak 












\. 





o, 





Use Ocean for 
Testing Metals 


To provide a more complete knowledge 
of the effects of salt water and salt air on 
metal, a corrosion-testing project was 
established on the North Carolina Coast 
near Wilmington which literally places the 
ocean in a test tube. The station at Kure 
Beach was built by the International 
Nickel Co., Inc. some twelve years ago for 
the immediate purpose of comparing the 
corrosion resistance of low-alloy steels 
with carbon steels. Soon other materials 
were added so that comparative tests were 
being made on all kinds of ferrous and 
non-ferrous metals and alloys. Testing 
facilities were also extended to observe 
the behavior of several kinds of protective 
coatings—both metallic and organic in- 
cluding anti-fouling formulations—the ef- 
fects of marine growth on wood and even 
the results of exposure to sea spray and 
air upon rope. 

In 1940 facilities for exposing speci- 
mens to atmospheric attack were added to 
the project. The Carnegie-Illinois Steel 
Corp., The Dow Chemical magnesium divi- 
sion and the American Rolling Mill Co., 
joined International Nickel in setting up 
atmospheric test racks. The test lot is one 
acre in area and has room for 40 racks, 
each of which will support from 700 to 900 
specimens. At the present time, about 
20,000 specimens are thus air exposed and 
about 2,000 specimens are being currently 
exposed to sea water. During the past 12 
years the number of specimens so tested 
in sea water has been over 10,000. 

The marine testing basin is able to cap- 
ture the effects of the tides and other 
factors exactly as they exist along the 
shore line a few feet away, except, of 
course, that its bulkheads break the force 
of the surf to some extent. 

Among the advantages provided at the 
test site are: 

1. A continuous supply of full-strength 
sea water, uncontaminated by industrial 
wastes, oil films or other pollution that 
interfere with tests in harbors or near big 
cities. 

2. A relatively wide range of sea water 
temperature (45 to 85 F). 

3. A long-season growth of a large num- 
ber of marine organisms (of particular 
value in studying anti-fouling alloys and 
coatings). 

4. Protection against the physically de- 
structive effects of storms and high waves. 

5. Fluctuation in water level to permit 
observation of waterline and intermittent 
immersion effects. 

6. Adequate protection to prevent the 
theft of or tampering with specimens. 

In the sea water tests, most specimens 
are exposed on racks continuously im- 
mersed at a depth of from three to four 


84 





feet. The racks, with the exception of 
those furnished by individual cooperating 
companies, are made either of Monel or of 
an alloy which contains 70% copper, 30% 
nickel. Racks made of both these alloys 
are welded with Monel rod. Some of these 
racks have been in continuous use since 
1935 and are still as serviceable. 


* * * 


Welding Engineer Editor 
Tours Pacific Coast 


T. B. (Tep) Jerrerson, .editor of THe 
Wetpinc ENcIneer, will speak before six 
west coast sections of the American Weld- 
ing Society during the month of March. On 
March 18 he will appear before the Los 
Angeles section; March 19, the Long 
Beach section; March 22, the San Fran- 
cisco section; March 26, Portland section; 
March 29, Puget Sound section, Seattle, 
and March 31, before the Inland Empire 
section, Spokane. Mr. Jefferson will ad- 
dress all of these sections on the subject, 


“What the Future Holds for Welding.” 


* * * 


RWMA Elects 
New Officers 


T. S. Lone, vice-president and general 
manager of the Taylor-Winfield Corp., was 
recently elected president of the Resist- 
ance Welder Manufacturers Association 
at its annual meeting. Mr. Long served as 
vice-president of the association in 1947 
and as chairman of the Arbitration Com- 
mittee. 

Elected to the office of vice-president at 
this meeting was B. L. Wiser, director of 
production and member of the board of 
directors for National Electric Welding 
Machines Co. Mr. Wise has been chair- 
man of RWMA’s technical committee for 
the past year. He is largely responsible 
for the development of “Machine Stand- 
ards” published by RWMA and also the 
“Resistance Welding Manual.” He is well 
known in the welding industry having 
served as vice-president of the Saginaw, 
Michigan, AWS section in 1946. 


> * . 


Welding Engineering 
Changes from Co. to Corp. 

Wewpinc Encineertnc Corp. replaces the 
former Welding Engineering Co. as manu- 
facturer of “Major” welding cable, and 
“Admiral” power cable and distributor of 
welding apparatus and supplies. The new 
corporation is capitalized at $500,000. 
A. H. Friese, president of the Welding 
Engineering Co. since its inception ,in 
1929, is head of the new corporation. Head- 
quarters remain in Milwaukee. 





Biaxial stress all the way to fracturs 


is 
provided in this whirl pit at Massachusetts. 
Tech. It was designed and built to tes 

t 


thicker plates, welded and unwelded, than 


ean be tested by other methods 

Spin Discs in Whirl Pit 

to Test Steel and Welds 

SCIENCE is spinning discs as a 
method of testing welds and steel strengths 
A “whirl pit” 40 in. in diameter and 9 { 
deep has been built at Massachusetts Ip 
stitute of Technology, and in this armor 
plated chamber, circular steel plates ar 
rotated at high speeds until centrifuga! 
forces cause them to fly apart. This test 
method provides biaxial stress all the way 
to fracture and makes it possible to test 
thicker welded and unwelded plates than 
is possible by other methods. One of the 
most valuable uses projected for the rotat 
ing disc method will be to test materials 
and welds at extremes of temperatures 

This interesting research project is spon 
sored by the Welding Research Counci 
of the Engineering Foundation and is be 
ing directed by Dr. C. W. MacGregor, 
professor of applied mechanics at M. I. T. 
All tests so far have been pilot tests, con- 
ducted with the purpose of perfecting the 
method and equipment. 

Discs up to 8 in. in thickness can be 
tested by this method. The discs are sus- 
pended on a flexible steel driveshaft and 
are rotated in a vacuum at speeds up to 
35,000 rpm. By admitting air into the 
chamber, the whirling can be stopped at 
any given moment. 

The whirl pit is made of three heavy 
pieces of class B armorplate and lined 
with lead pigs to preserve the discs for 
observation and measurement after frat 
ture. To date, the discs tested have al 
been 26 in. in diameter but of different 


using 


thicknesses. For welding tests, a smal 
central disc is welded within the outer 
disc. 


As the disc whirls at high speeds, the 
material actually flows from the cente! 
toward the edges and thickens at 1! 
perimeter. 

A three-point program has been outlined 
for the future: 

(1) Study of plastic flow and strai 
distributions on discs 26 in. in diamete! 
rotated to partial yielding and to bursting 
at room temperature; on welded 4 
as-welded and relieved; 
welded discs annealed and as hot ro! 

(2) Development of wire strain guage 
techniques for measurement of britt 
ture conditions at low temperatures 
construction of a refrigeration sys 
testing discs at low temperature. 

(3) Low-temperature studies on disc 
% to 1 in. thick unwelded, welded 
relieved and as-welded. 


stress 
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Replacement of this $1,400 
ing gear would have taken 
fom six months to a year. 
iThe badly worn teeth were 
built-up by bronze-welding 
| ud the gear returned to ser- 
just a few days at half 
t of a new one. ; 













vice in 


the cos 








Keeping the “wheels” 
, going round 


i, n 





rg. 

I he repair of vast quantities ol equipment by oxy-acetylene 
methods is of course routine for plant maintenance crews. 
It is for the special job, however. that the LINDE serviceman’s 


supervision and work proves so valuable and gives assurance 





of success. This skilled, specialized assistance is always avail- 


able to LINDE customers. Just phone the nearest LINDE office. 








Bronze-welding this cast steel cone This cast iron steam hammer cylinder Flanges are quickly joined to cast iron 

















crusher head saved $1,000. The crack, weighs 4,000 lb. Two large cracks, one pipe sections by bronze-welding. Linpe 
which ran completely around the head on each side of the cylinder wall, were supplies several bronze rods to meet 
lor a distance of 91% ft., extended bronze-welded in only 14 hours. A new varying service requirements. 
through the thickness of the casting in casting would have taken 16 weeks to 

f ‘everal places. Ii was veed out by obtain and would have cost more than 
lame-gouging. 10 times as much. 





Bronze-welding effected a considerable saving 
of cost and time when four spokes of this huge 
cast iron pulp-chipper wheel was cracked at 
the hub. 


~ 
*. 


The word " Linde” is a re gistered trade-mark of The 
Linde Air Products Company 


, 
’ 


rte LinpE AIR Propucts COMPANY 
Unit of Union Carbide and Carbon Corporation 

PY East 42nd St., New York 17, N. Y. {ie Offices in Other Principal Cities 

n Canada; DOMINION OX YGEN COMPANY, LIMITED, Toronto 


Tue Analysis Division, Office of Techni, 
Services, Department of Commerce. a 
requested the codperation of members 
International Acetylene Association jn yr 
viewing German technical and ti 
data relating to the acetylene industry, }, 
order that this mass of information ; 
be made accessible to all interested jp 
viduals and organizations, the Analvsi 
Production Welding Production Cutting Division is preparing a digest of reports j; 
the German language on Germar ntif 

. . and operations such as welding and cutting and industrial developments. These 
heavy sections with hand torches, flame hardening views will then be assembled and 
and softening, flame cleaning . . . also any installa- densed in the form of chapter 
tion where a battery of cylinders is required. monographs on all important topics 
given field, including a- summary of ; 
data, an evaluation of the data with reg - 
to its usefulness in this country. a Bul 


Request IAA Members Now 
For Tuese Joss eee Review German Research St. 
. “ie, . 











an index and cross index to original do ior 

uments in which the interested reader 
may find the necessary details 

) OU NEEpD ] HESE MANIFOLDS There are approximtely 5,000 such micr 

oe oe | film reels, averaging 1,000 frames ea 

which contain reports of experiment: 





processes, products, equipment a 
layouts as well as other aspects of scier 
and technology. Approximately 2.500 reel: 
| have been abstracted by a group of Ge 
| man technologists. These abstracts. trans 
lated into English, are available as 
| aid to the American reviewer of thes 
microfilms. Each abstract appears « 
5x 8 in. card. The number of cards (wi 
| corresponds to the number of separate : 
| ports) varies from a few to over 100 wit 
an average of about 70 per reel of 1.0 
REGO REGO | frames. In spite of this diversity of sub- ] W . 
Oxygen Manifold Acetylene Manifold ject, reels should not be cut, as they ms Je Vil 
be read by others. For the 2,500 reels . 
which have not been abstracted by the G: 
mans, a single card has been prepared t 
BECAUSE OF ] HESE ADVANTAGES indicate the general content of the entir 
¢ ¢ * | reel. One or more sets of abstract cards 
and/or microfilm reels, dealing for | 
@ Added Convenience . . . Individual shut-off valves at each | ™ost part with the volunteer reviewer: 
cylinder station permit the removal of any cylinder without sey oy age of specietiontion, 
shutting down one side of the manifold. Master shut-off Accempenying ‘tach set of crt 
valves control flow of each bank of cylinders. microfilm ree] will be a “German Te 
nology Evaluation Sheet” which the 1 
Unit Construction . . . Header assembly, mounted to steel | viewer will use as a report form, as well « 
I-beam, is virtually one piece. Extra-heavy pipe is run | # sample, filled-in form, containing on ! 
through header fittings, cylinder station shut-off valves and a: ese ee 
master shut-off valves, with all permanent connections i raat 
silver-brazed. 
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Precision Regulation ... Uniform delivery pressure is assured 
by large capacity two-stage Regolators. 


Exacting Tests . . . Every RegO Manifold is subjected to a 
sustained air pressure test before shipment. 


REGO’ Manifolds for Oxygen . . . Acetylene . . . Hydrogen 
— ... Nitrogen and other high pressure gases. 


*Reg. U. S. Pat. Off. 


BASTIAN- BLESSING?" 


4201 W. Peterson Avenue Chicago 30, Illinois 
Pleneer and Leader In the Design and Manutacture of Precision Equipment For Using and Controlling High Pressare Gases | “When we cet it off, I'll send over # welder” 





rH] 
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Nooter Co. to Expand 
st. Louis Facilities 





Nooter Borter Works Co., St. | 
fabricator of large tanks and pres 
ssels, has laid plans for expansion 









ts plant. The company’s new $300,000 
building will add 25,000 sq ft of 
.cturing space to accommodate 





equipment for handling extremely 
netal products. The new equipment 
s cranes having a capacity of up 
annealing 





tons, a large furnace, 
X-ray inspection apparatus and an experi- 

laboratory where metal may be 
and new welding methods devel- 


tested. 








ana 





* x * 





Ruild All-Welded Girders 
for New York High School 






SrupENTS attending the new Archbishop 
Stepinac High School in White Plains, 





\N_ Y.. won’t have to worry about the roof 
ng in —it’s of welded 


Ingalls Iron Works Co., 





construction. 





Birmingham, 







\ is supplying twelve 14-ton welded 
girders to support the roof. One of these 
g girders, supporting the roof of the 

torium has a span of 81 ft 3 in. and 








th of 4 ft 4 in. Altogether, Ingalls 
furnish more than 650 tons of steel 
ld the school, which is named for a 





nent now 





prelate imprisoned in 





coslavia. 





























































- Welded Steel Barges 
vA Will Now Carry Sand 
els SEVEN streamlined steel barges have been 
er le by the Dravo Corp., Pittsburgh, for 
t Warner Co., Philadelphia, producer and 
ire ributor of sand and gravel. The barges 
rds of welded construction, and all cor- 
the s are smoothly rounded to enable them 
T's skid away from docks or other barges. 
be r was one of the first concerns in 
ustry to purchase an all-welded steel 
ch * K * 
re 
as 
the Maintenance Improved 
a rhrough Metallizing 
METALLIZING as a maintenance tool is 
ssed throughout the October, 1947. 
\ f “Metco News,” house organ of 
izing Engineering Co., Long Island, 
4 Y. Some of the products to be renovated 
vy-duty metallizing guns are a 20-in. 
ter hydraulic press ram, a 42-in. 
q steam drier roll, and a 108-in. 
er crepeing machine drum. 
i * ~ a 
Linde Expands at 
1 Little Rock, Ark. 
| 
‘STRUCTION of an oxygen filling sta- | 
ind acetylene producing plant has | 
- égun at Little Rock, Ark., for the Linde | 
| \ir Products Co. Plans also include a | 
\ se for the distribution of carbide. | 
——— 


‘ hiling station and plant will be Jo- 
t W. 29th St., just west of Wood- 


Street. 
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One Idle-Running 


Welder G_S) Costs 
You More Than 40 
100-watt Bulbs Left Burning! 


YES...it's a fact. The 
waste while a 300 or 400-amp 
runs idle would keep forty 100-watt bulbs 
burning. And your welder runs idle 50 t 


ren Ly/ 


© Of the time. 


pe wer you 


welder 


Power is not the only item you waste. 
Your welder’s service life is slipping 
away, too —all the time it’s running. 
Idling motors drag down your 


factor, disturb power loading. It 


power 
all adds 
your operating cost — needlessly. 
Needlessly, because now there's a reliable 
neans Of a#ktomatically starting your 
welder when it’s needed and stopping it 
when welding ceases. The answer is the 
DV Automatic Start-Stop Welder 
Job-tested DV controls start 
welder the moment the electrode contacts 
work piece, and automatically shut 
wn the welder 1 or 2 minutes after 
welding stops. The time delay 
ible) keeps the set running while the 
operator changes electrodes, positions his 
work, etc, 


(adjust 


The average number of starts with DV 





controls is but 15 per 8-hour shift, yet 
the savings in reduced idle time have—on 
hundreds of installations—paid the entire 
cost of DV controls in less than a year! 





An accurate arc time totalizer (optional ) 
records actual welding time in minutes. 
Production and cost data can easily be ob- 


ined without the bother of measuring 


weld footage or weighing rod. 


DV controls are easily installed on any 
electric-driven d.c. welder equipped with 
magnetic starter. They do not interfere 
with the regular welder controls, nor with 
the operator's usual welding technique. 








Less “time-out” for welder 
service and repairs helped cut 
welding costs for this large 
steel fabricator when all weld- 
ers were equipped with DV 
controls. 





More “Working” 
Floor Space . .. Welders in 
this modern plant are located 
in a pit below floor level, out 
of the way. Operators can start 
or stop these DV- equipped 
welders without leaving their 
work, 

















D-V WEL 


3959 PIEDMONT AVENUE . 


1948 


START SAVING NOW ...Write or wire us today 
for literature and prices... 


DING CONTROLS 


OAKLAND CALIFORMIA 






















Saeed 
— 
S 
—~ 
nO 


@ Take a number from | to 12 and you 
are sure to find just the righ size 
among Sight Feed’s 12 models/to fit 
your shop — and to fit your pocket- 
book, too! 
@ Sight Feed Acetylene Generators 
range from the 6-pound portabje size— 
30 cubic feet per hour—to the 600- 
pound stationary size—1200 ¢ubic feet 
per hour. No matter what ygur acety- 
lene requirements may be-/there is a 
Sight Feed to fit your needs. 










p shop or out on the job. 
ous Sight Feed Visible 


“Sold only through 
fecognized distributors” 








THE SIGHT FEED 
COMPANY - Ri 


GENERATOR 


HMONI NDIANA 


A fleet of 








Equip Plant to Build 
Homes of Enamel Steel 

Lustron Corp., Columbus, O., has placed 
orders amounting to $4,000,000 for ma- 
chinery and equipment with which to 
build low-cost prefabricated homes of 
welded porcelain enamel steel. The com- 
pany plans to produce such homes at the 
rate of 30,000 a year. ,Full operation em- 
ploying 7,500 workers, is expected to be- 
late spring in its 1,000,000-sq-ft 


plant at Columbus. 


gin by 


Largest order of the total spent for 
equipment went to Lindberg Engineering 
Co., Chicago, for five enameling furnaces 


worth $1,000,000. An order for welding 
equipment totaling $183,302 went to Fed- 


| eral Machinery and Welder Co., Warren, 
0. 


Other manufacturers receiving large 
orders for specific equipment included 
Danly Machine Specialty Co. Chicago; 


Warren City Mfg. Co., Warren, O.; Metal- 
wash Machinery Co., Irvington, N. J.; De 


Vilbiss Co., Toledo; Mardigan Corp., 
Detroit; Despatch Oven Co., Minne- 
apolis, Yoder Mfg. Co., Cleveland, and 
Niagara Machine and Tool Works, 
Buffalo. 


| Complete Plant at Spokane 


for Oxygen and Acetylene 


Now nearing completion at Spokane, 


| Wash., the new $500,000 plant of the In- 


land Oxygen-Acetylene Company was ex- 
pected to go into production early in 
March, producing both oxygen and acety- 
lene for distribution in eastern Washing- 
ton, northern Idaho and western Montana. 
company-owned trucks will 
make deliveries throughout this large area. 

The plant is a single-story structure, 50 
by 100 ft, with loading docks on two sides. 
Output is expected to be 1,000,000 cu ft 
of oxygen and 350, cu ft of acetylene 
per month, the latter to be doubled some 
time in the future. Plans call for the in- 
stallation of two complete sets of apparatus 
by midsummer. Nitrogen may be held for 
distribution later. 

The new plant is owned by Vernon B. 
Finch, who also owns Gibson Welding 
Supplies, Spokane, through which sales 
will be channeled. W. D. Rice, formerly 
superintendent of another acetylene and 
oxygen plant at Huntington Park, Calif., 
is plant manager. 


* + . 


New Pleasure Cruisers 

Have All-Welded Hulls 

SLEEK, newly designed pleasure cruisers 
with hulls of welded wrought-iron plates 
are now being produced at the Florida 
Engineering & Dry Dock Co., Miami. Each 
has sleeping accommodations for four peo- 
ple. These “Fulton” cruisers are 26 ft, 
1l in. long, have a 9 ft, 2 in. beam and 
1 ft, 10 in, draft, and are powered by twin 
Chrysler engines developing 172 hp. J. W. 
Fulton, general manager of the Florida 
shipbuilder, says that the welded wrought- 
iron hull has materially reduced mainte- 
nance. The need for caulking is elimi- 
nated, and possibilities of leaks are remote. 











DALLETT 
PNEUMATIC 


Weld-plux 


SCALING HAMMERS | 





DALLETT’S RS Series of Pneumatic 
Hammers are of the valveless type. This 
lever throttle control model admits a 
smooth, graduated flow of air while per 
mitting the exhaust air to pass through 
the bushing to blow away 
chips and scale. 


DALLETT’S 

RS Series 

Valveless Type 
_ 




























WRITE 
FOR 
BULLETIN 
W-500 


















DALLETT'S 
K Series 
Coin Valve 
Type 
Ww DALLETT’S K-Series 
are coin-valve type 
Pneumatic Hammers 
designed for light 
chipping, removin 
fins and sand fro 
castings, anda ior 
general scaling. 
DALLETT’S Weld-flux Scaling Ham 
mers feature the Dallett Safety Retainer 
Bushing. They are precision built, ligt! 
fn weight, simple in construction—a0¢ 
are built to take it. 
— Quality Tools since 1883— 
















THE DALLETT COMPANY 


Mascher at Lippincott St., Philadelpiwa 33, Pa 
Manufacturers of Pneumatic Tools and Accessor'® 


Distributers 3 
in Principal Cities throughowd the United States 
Canada, Europe, and South Amertca 
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New Photoelastic Resin 


to Aid Stress Studies 


H. L. Munter and M. M. Leven, of West- 
house Research Laboratories have de- 
1 a special process which permits 
ections of a photoelastic resin of 
Fosterite family to be cast for three- 





tne 
sional studies of “frozen stresses.” 
One piece measures 6 in. in diameter and 
«. and it is believed that sizes and 
suitable for any kind of three 
nsional study can be produced. For- 
plastic models made of ordinary 
istic resins had to be limited to 
1% in. thick. The new resin is 
be 35% more optically sensitive 
frozen stress” measurements than the 
wndard material and it does not fade 
sefulness with time. 
Production of a model part to be studied 
akes about a month. Resin is poured 
n evacuated glass mold, which is 
ed and placed in a water bath. The 
nperature is then raised to 100 F. Sub- 
ently the Fosterite is baked in an 
Slow curing makes the resin free 
tresses. In use, the model is heated, 
aded, and then cooled gradually to room 
temperature. When viewed through polar- 
1 light, the plastic replica shows vividly 
location, direction and magnitude of 


stresses. 


Study Welding Theory 
at N. Y. University 
oursE in “The Theory and Application 
{ Welding” was offered by New York 
niversity this spring for the first time to 
remen, engineers, designers and others 
neerned with arc welding in a supervi 
capacity. Running from Feb. 6 to 
May 21, the course is essentially theoretical 
nature, correlating elementary metal- 
gy and design and their application in 





elding. It is not a course for training 
s but rather one in which theory 
| ur chniques are discussed, 

Subject matter of the course includes 
wing: welding methods and equip- 
| weldability of metals, application of 


ng in manufacturing and construc- 

| speeds and costs, welding techniques, 

4 control, inspection of welds, 
| tutomatic welding and design for welding. 

rl A Webber, Welding engineer for The 

3 | n Electric Co., Cleveland, is acting 

t tructor. 

J o . * 

n | 

4 


| 
Cleveland Fabricator 
; Changes Company Name 
x | \pex Wetpinc & FABRICATING Corp., 
| 4 id, has been incorporated by Irving 
reck and Paul D. Sheppard, president 
e-president, respectively, listing 500 
i no par value stock. Plans for the 
ng year call for installation of a new 
om h press, electrical hoisting equipment, 
——— equipment, and an increase in 
né number of employees from 12 to 18. 
‘he firm does general and industrial weld- 
mg and fabricating, specializing in indus- 
vial we Gments and flame-cut shapes. It 
as tormerly known as the Apex Welding 
» “Dgineering Co, 
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now offers 


NEOPRENE-JA CKETED 
WELDING CABLE 


THIS NEW ADDED PROTECTION COSTS 

YOU NO MORE THAN VICTOR’S USUAL 

LOW-PRICE, HIGH QUALITY WELDING 
CABLE 


Neoprene jacket is practically oil-proof and 
is especially recommended for use in loca- 
tions where cable is subjected to continued 
or excessive exposure to oil, grease or gas- 


oline. 


For complete information, sizes and price 
list, cut out and send us the handy coupon 


below. 


Waetor Evectaic Wire « Case Corr. 


130 LAFAYETTE ST., NEW YORK 13, NEW YORK 
Tell us all about NEOPRENE-JACKETED CABLE. 


oO Ly! 5 i ee ee eee Someries PP ry erin ct 
ADDRESS - : ’ Lan Sees Okie ae 
ATT; OF casei inated yaas anes 
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A USEFUL BOOK 
FOR THE WELDOR 


WELDING— 
ITS QUESTIONS And ANSWERS 


By T. B. JEFFERSON 
Editor, THE WELDING ENGINEER 


500 QUESTIONS—each answered clearly and 
understandably in this informative book. An- 
swers the most important everyday questions 
of every man interested in welding. 


Questions were carefully selected and screened 
from the most frequently asked by weldors 
about welding, cutting, materials, flame treat- 
ing, inspecting, etc. Novice and expert alike 
can get a lot out of this book. It's easy to read, 
yet contains a fund of information. By using the 
handy index you can make this book very useful 
for quick answers to the questions that come 
up in your daily work. 


¢ 176 PAGES 
e ILLUSTRATED 
e INDEXED 


$150 


SEND YOUR ORDER TODAY, TO-— 
THE WELDING ENGINEER ~ 


New York 18, N. Y. 


330 W. 42nd St. 
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for Welding Aluminum 
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Seew ass¢ r 


aluminum 


and the 


ish report on German 


prepared 
British In 
mittee. Th 


in the production of mine s} 
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Difficulti 
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by five investigators 
Objectives 
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e new aluminum alloy 


f 


magnesium, 1% 


n the soft condition, 
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es were encountered 
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fabricating firms stated tha 
made welded containers from a 
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had also w 
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that it be 
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Werke, produced a mo 


known as 


5.6% mag 


omes more 


rer, the Leipsiger, 


a tensile strength of 
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tainers employed in the 
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oxide. TI 
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cause the 


process give 


the flame is 


perienced 


Hy75 « Hvy7S t 
nesium and was 

20) 24 1 
ding was normally 
tant joints ot 

trans] rt 

nitric acid and hyd 
iree of the six firms | 
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severe Ww 


y considered that 
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6 sounder welds 


Only 
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other firm 
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rm 
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Study German Techniques 
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d then only 
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investigat« 
position 
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the core wire was of the same « 


as the material to be welded, a 
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ssure vessels sells for $1. Orders 

be addressed to the Office of Tech- 
Services, Department of Commerce, 
hington 25, D. C. 


BUILT FOR BETTER SERVICE@BUILT FOR BETTER SERVICE © 


\cetylene Demand Causes 
{ustralian Carbide Shortage 
sion of the postwar line of carbide- 
synthetics by Australia’s chemical 
tries and undiminished popularity 
<yacetylene welding metal fabrication 
:pset supply-and-demand relations in 
Commonwealth calcium carbide mar- 
Against an annual production of 5,000 
demand has soared to 17,000 tons a 
Most of this is absorbed by the five 
ne plants of Commonwealth Indus- 


@ DOCKSON cover-spectacle goggles are hard to beat. 
Designed for maximum comfort and ample ventilation, 
they are light weight, non-fogging and sturdy. 


@ BUILT FOR BETTER SERVICE e 


Gases, Ltd., supplier of the welding 
vy, but increasing amounts are find 


as starting material in the syn Replaceable lenses to your specifications, permit wide 


vision range. Rigid brace bar allows easy adjustment 
and convenient raising and lowering with one hand. 


chemical industries. 
y producer of calcium carbide in the 
onwealth is the factory of Australian 
nonwealth Carbide Co. Ltd., at Elec- 
i, Tasmania. Established by private 
erprise in 1919, the plant was later 


These goggles offer maximum protection and comfort. 


Available for chipping, grinding or welding use. 


wer by the Tasmanian state govern- 
A second calcium carbide plant 


; (Write for our Welding & Safety Equipment Catalogs) 
is established during the war on the 


DOCKSON CORPORATION 3839 wasasn> DETROIT 8, MICH. 


and in conjunction with a magnesium 

t after V-J Day. Rated capacity of the 
Electrona plant is 9,800 tons a year, but 
production has rarely exceeded 


tons a year and at present does not 


e BUILT FOR BETTER SERVICE 


this level because of shutdowns and 


BUILT FOR BETTER SERVICE e@ 


© JDIAYIS MILLIAUOALIING © IDIAUIS ¥IL1199 VOI LIING 


material shortages 


Dollar restrictions are interfering with 





mportation of the required balance 

1 Canada, while the benefit of admis- 

inder the British Preferential Tariff 
been extended to South Africa, 

tially the largest supplier. Calcium 
has never been imported in any 
es from the United States. 


Hill World News D 
7 : T ™ Y 
pings MANGANAL 
\SME Spring Meeting (Trade Mark Reg. U. S. Pat. Off.) 
in New Orleans, Mar. 1-4 11% TO 13%% MANGANESE NICKEL STEEL 


: meeting of The American Society 
hanical Engineers will be held 


Manganal Wedge Bars are the easiest way to repoint 
Le, Some olaie tedhalesl eunslene nal Applicator (Filler) Bars for repairing broken or 
eduled, with 25 speakers giving worn down |1°% to 14°%/, Manganese and Carbon 


n metals engineering, gas turbines, Steel parts. Tractor grousers, 
ils handling, power, heat transfer 


, are clam shell and bucket lips are 
1 processing and management. In . ; 

trips will include a tour of the rebuilt better than new with 
am-electric generating station of NAME OF Special Shape Manganal Ap- 


New Orleans Public Service Inc . 
ecg Ane, NEAREST plicator Bars. And your best 
n the industrial Canal. Engineers 


visit the American Sugar Refinery DISTRIBUTOR bet for patching power shovel 


ss the refining, processing and buckets, drag lines, etc., is 
g of sugar. UPON ' 9 


' mm Manganal Hot Rolled Plates. 
* * REQUE ' , 
q ' - Don't send your old equipment 
IAA Annual Meeting to the scrap heap—treat it to 
» 'n Detroit, May 3-4 MANGANAL | 
ual meeting and convention of the 
itional Acetylene Association will FREE FOR THE ASK- 
t Detroit on May 3 and 4 Head- ING! Our Booklet, 
and first day’s session will be “The Welding of Ay 0) YAS C8 9 oS co. 
Book-Cadillac Hotel: second day’s 11% to 14% Man- Sole Producers 
goanese Steel."" 


Hi be held at the Engineoring 91.N. J. Railroad Avenue, NEWARK 5, WJ 
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| Report on Study of 


WELDALOY orrers you EXPERIENCED 220.805". 


the National Bureau of Stand 
+ spices oO e é et " 

“PROBLEM-SOLVING” SERVICE as well as | SAME, Waiooek Gecouk tea 
now recognized that the harder 

| 

| 

| 

| 


A complete line of job-proven 
standard and special replaceable 





















some types of steel is materially 
by the addition of small amounts 


Welding Tips Wheels Apparently the effectiveness of 













































































Water-Cooled Holders ment with boron depends upor 
Dies Bar Stock | making practice and the amount 
Alloys Castings of boron retained in the steels We 
| mum effect on hardenability = 
We manufecture our own | when boron in the form of simy Pas 
alloys—your guarantee of plex ferro alloys, commonly called 
constant high quality. fiers,” “special addition ager 
WELDALOY flash, butt and | “needling agents,” is added to th 
projection welding dies | deoxidized heats in which the 
ees ect 7S yer boron recovered is within th 
0.001 to 0.005%. 
NO AMTITY. oe Initially normalized specimens 
STANDARD TIPS. | from the usually recommended 
ture range, were subjected to er 
tests for hardenability (Jominy 
. Charpy impact tests for notch 
were made with quenched and 
SOME SALES specimens. 
TERRITORIES Variations from nil to 0.006% 
OPEN additions made with either simple 
plex intensifiers had no significant 
° e ence on the following properti: 
Write for Helpful Catalog steels: (1) cleanliness, ex = tit 
zirconium inclusions in some steels t 
WELDALOY PRODUCTS CO. | *ii ovine fs 
inclusions); (2) hot working 
20869 MOUND ROAD ¢ BOX 145 © DETROIT 12, MICHIGAN | mental steels); (3) transforma 
peratures; (4) resistance to softer 
tempering; (5) weldability (exp« 
ee eee ee Sele = steels); (6) tensile properties 
hardened and tempered specimens - 
possibly an improvement in ductility i. 
‘ tempered at low temperatures All: 
The influence of boron on the | 
ability and notch toughness of fully 
HA RD.- FA CED PLOW SHA RES ened and tempered steels varied v 
base composition of the steels, t 
position of the intensifiers, and t 
of boron present. The hardena 
determined by the end-quench 
many of the experimental and al 
comprising a basic open-hearth 
markedly improved by additions 
No definite correlation, however 
between the hardenability effect 
amounts of boron added or reta 
steels. 
A large sugar cane grower reports that he had to sharpen In many of the experimental 
his plow shares after less than two days of service. ‘Now, optimum hardenability was obta 
with his shares hard-faced with a thin, brush coating of | small additions of boron sete 
| retained), while in other steels 
Colmonoy Sweat-On Paste, applied with the oxy-acetylene | ability increased continuously 
flame, the shares go 34 days before requiring attention. | ee -. boron. In other 
tion of boron as a simple or « 
Welders can develop a profitable business, NOW, by | sifier was either without effect . 
using Colmonoy to put all farm implements in condition | mid gp o-o-onr agh - Se Oy 
smail additions * were nore I ‘ 
to handle their biggest production job. large, and the complex intensi 
more effective than the simpl 
WRITE FOR CATALOG } effectiveness of boron in ‘ore 
Describes all grades of Colmonoy a pom so 
end shows typical epplications. and molybdenum. The _ harde 
Jobbers: SOME VALUABLE TERRITORIES OPEN the boron-treated steels also 
the state of deoxidation of t! 
COLMONOY onen a 20h 'e Gener, the final nitrogen content 
Hord Focing Ale Hardenability of some of u X 
SeeemiT 3. mit . mental and commercial steels t! 
boron was also affected by \ 
rH 
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In certain steels, 
ee of hardenability 
asing the 


ig temperatures. 
was increased 
quenching temperature 
he usual recommended 
other steels the 

was affected or was decreased by 
The magnitude of the 


range, 
hardenability 
this 
harden 


ffect due to boron appears to de 
pon the form in which it exists 
nite; not necessarily upon the total 


t present. 


7. 





* 


Welded Rail Coach 
Passes Severe Tests 
500.000 
effect on the 
all stainless-steel 
car, it recently 
Budd laboratory. The 
1 regular run of the 
ted to an 800,000-lb 
This big-scale 
jointly by 


ars continuous se rvice over 2, 
had no apprec iable 
ral strength of the 
determined 
car was taken 
Santa Fe and 

compression 


was 


operation was 
engineers of The 
Atchison, Topeka 
under the supervision 
Dr. Michael Watter, chief of Budd’s 
h and development division. 
Not only did the car withstand the 
permanent deformation but 
cracking even a single window 
Budd officials take the 
as positive proof that 
had no deteriorative effect 
“Shotweld” process of fabri- 
stainless steel of which the 
i Shortly after the test, the 
was returned to service on the Santa 


con- 
Budd 
ny and the and 


Santa Fe Railway 


load 


also 


successful 
ten years 
ce have 
Budd 
or the 
made. 





Ingalls Builds Third 
\ll-Welded Dredge 


wD of a fleet of four all-welded ocean 
going hopper-type dredges built by the 
Shipbuilding Corp., at its Pasca 
Miss., yard, has been assigned to 
New Orleans district office of the 
ps of Engineers, New Orleans. This 
lige, the Langfitt, will take over all 
operations at the mouth of the 
ssippi. Fourth of the fleet, the Bid 
outfitting at the wet docks at 
ula. First and second dredges are 


NV f lk 


dredges measurt 


and Savannah, respectively. 
352 ft 
wered and equipped to go 
world at 


long and 
anywhere 


13 knots with 


a spee d of 


yppers loaded to 3,000 cubic vard 
They are the largest all-welded 
f their type in the world and were 
ted by the welding method pio 
the Ingalls yard. 
* * » 


New Policy on Patents 


| Owned by Seized Corporations 


1 number of patents now held by 


ions in which the government has 


controlling stock interest under 
ling with the Enemy Act will be 
ilable by the Office of Alien 
Department of Justice, to Amer- 
lustry. The program will affect 


UU patents owned by 25 corpora- 


cluded will be patents in the 
ul, textile, photographic, chem- 
maceutical and dye-stuff fields. 
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HIGH FREQUENCY UNIT 


the Automatic Arc that does a 
better welding job - EASILY 


ES "’ 1. Easy, quick attachment to any AC or DC 
FEATUR $s : welder. 
2. Positive, finger tip output control. 3. 
4. No feed back. 


Longer point life—fewer adjust- 
ments. 


5. Reduced radio interference. 


INERT GAS WELDING WITH 
“BETTER PERFORMANCE 
ARC 18 STRUCK AUTOMATICALLY 


“NO BOGEY” 
USES BARE OR COATED ROD 


YOUR PRESENT WELDER! 


With your present 
welder because: 


AIDS IN OVERHEAD AND VERTICAL 

“NO STICKING” WELDING 

SIMPLIFIED ARC WELDING. 

PERMITS WELDING OF VARIOUS A‘LOYS. 
MMEDIATE 


$4gp0 | i DELIVERY 


$h 750 | | Distributors 


Models of higher amperages WRITE FOR OPEN 
other voltages slightly higher. . TERRITORIES 


TRI-ARC CORPORATION 


6859 South Anthony Avenue ods Loe. \ cl oie y Aum | & 


Standard model operates from 0 to 300 
amps, primary 220 V. A.C., 50-60 cycles. 
Single phase 


Deluxe iii dileitiiaas it litian control 
switch and lugs) 















THE WELDOR 
IS A BIG 

PRODUCTION 

FACTOR - - - 


Your welders are big production factors when 
they work with C-F Welding Positioners 
because these power operated Positioners 
with variable speed table rotation are real 
production tools. Better automatic welding is 
possible because of the C-F Variable Speed 
feature governs table rotation speed from 
0 r.p.m. and up—assuring better control of 


1309 S. KILBOURN AVENUE 


SSSESSESERESEEES 


time. 


A.C. or D.C, 


* Warehouses 


Chicago 23, 3348 8. Pulaski Road 
Detroit 10, 5151 Wesson Ave. 
St. Louts 10, 4565 Me Ree Ave. 


SEND FOR FREE 
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iron Here’s a way to get ’em.. 
Use Ni-Rod* electrodes” 
Ni-Rod’s easy-to-control arc speeds up all kinds 
of cast-iron repair work. Cuts labor, time, and costs. 
Raises welders’ success scores on tough jobs. 
Ni-Rod gives you thorough fusion . 
match ... smooth bead that sheds slag. Works on 


fillet in 
welding. 


circular or peripheral automatic 


If increased production, better downhand 
welding and lower costs in your welding 
department can help you meet the competi- 
tion for new markets, C-F hand and/or power 
operating welding positioners should be 
your first choice. Write for Bulletin WP 22. 


CULLEN-FRIESTEDT CO. 


CHICAGO 23, ILL. 





High Strength 
Machinable Welds 

In Cast Iron... 
EASIER ... FASTER . . . CHEAPER 


Talk about sound, strong, machinable welds in cast 


PRR ERRR RRB RRR R RRR ee ees = = | 


. but fast... every 


. . close color 


Stocked in 3/32”, 1/8”, 
5/32” and 3/16” sizes. Order a 5-lb. package today. 


*Reg. U. 8. Pat. Off. 


STEEL SALES CORPORATION 


Branch Offices 
Indianapolis 2, 1916 N. Meridan St. 
Milwaukee 4, 647 W. Virginia St. 
Minneapolis 15, 529 8S. 7th St. 


INSTRUCTION BOOKLET 


eit A LARA ERE RRR SSSR EERE RRR RRR R Eee eee epee eens hn oe 
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IAA Revises 
Four Handbooks 

THE oxy-acetylene line committ 
International Acetylene Associatio; 
revised its four handbooks on w; 
codes, safety, hard-facing and 
Revisions are as follows: 

“Welding Codes and Specifi 
been almost completely rewritter 
of the many changes in various 
ing and since the war. This 
has been brought up-to-date and « 
with recent rulings by authoritat 
permitting increased use of we 
cutting. 

“Safety Practices for Insta 
Operation of Oxy-Acetylene We 
Cutting Equipment” has heen 
bring it in accordance with recently 
vised NBFU pamphlet No. 51 “Gas § 





















tems for Welding and Cutting” 
clarify standards that were pos 
different interpretation in th 
edition. Standards applying t 






have been completely rewritter 


Publications titled “Training Oxy-A 






lene Welding and Cutting Operat 
Outlines 






structor’s including 0O 
Course for Inspectors” and Hard-} 
the Oxy-Acetylene Process” have | 


vised in important details. 









“ * . 







Offer Courses for 
Graduate Engineers 





A sertes of “universities” in 


throughout the nation is being est 





as an aid to the young engineer w 





starting to practice his professio: 


sponsorship of Engineers’ Coun 







fessional Development, a pilot 

in Detroit. It w 
with the local engineering society 
affiliates, local sectio 
tional technical 






is now under way 







some 30 






societies, to 






and consultations 
graduates. “Regents” of the 
sity will be past presidents of t! 
and the faculty will consist of 


engineers in active duty in the 


lectures 







rs 


Merge Two Makers 
of Induction Heating 
Inpuction Heating 
Co., Detroit, has been purchas 
Ohio Crankshaft Co. for its T 
sion, Cleveland, thus 
manufacturers of 
heaters. The sale includes machin 
equipment, inventories and | 
not the land or buildings. 
Budd Induction Heating, 
formed in September, 1938, to 
ture and sell equipment for ind 
treating of The To 
came into being in 1933, the w 


Division of 





merging 
industrial 


Ty wa 


metal. 


being derived from the initia 
Crankshaft Co. Both plants 
equipment for the heat treatit 
soldering and welding of meta 
The future line of induct 
products to be sold by the new 
embody the best combinatiotr 


and development of the forme 
of equipment. 
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New Firm Specializes 
Reaching Subcontractors 
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re haser 


ales 
orking 


subjected 


with 


miu 


ran 


FACTURERS who are in a hurry to find 


ntractors 


equipped 


to 


do 


specified 


s of work might get in touch with the 


National 
oe New 


Industrial 


Chamber, 


82 


This firm, operating 


, as an employment agency does, was 


nized by 
KS and Do 
for 


se 


York. 
Nelson Burt, 
n J. Brokaw 


industrial contracts. 


F. 


Francis 


as a clearing 


It said 


iS 


nave developed a procedure for placing 


nufacturers in touch with subcontractors 


available 


hin 48 hours. 


but 


machinery 


fees are 


to 


The service is free 
chargec 


do the job 
to the 
1 to the 


er on a scale graduated downward from 


general figure 
NIC 
ntractors 
metal machining and fabrication, 


and p 


rk in leading cities east of the 


nt ‘to place 


] ipped to ha 


of 3%. 


lastics. So 


work 
ndle it. 


and 


> + 


Stabilized Stainless 
Adds to Heater Life 


has in its files data on 
with facilities open 


me 


the 


around 800 
for work 


wood- 


20 salesmen 


Missis- 


ppi to locate both the manufacturers who 


contractors 


opTION of columbium or titanium sta 
zed stainless steel (types 347 or 321) 
materially increased the life expec 


cy of industrial 
unufactured by Dravo Corp., 


This type 


to 


I 310 


) 07 


ae /¢ 


type 


m, 19- 


SA 


of 


isco, 


LE 
to t 
cage, was 
A 


kholders i 


the 


the 


exchange 


most 


electrodes 


nickel). 


carbon-steel chamber 


essary with 

ction, 
ew heater. As a result, 
ghter. They are made 


ranging in capacity 
2,000,000 Btu 


per hour. 


e * 


Stuart 
he 
recent ly 

of more 


n the 


San 


ymbustion chamber back walls, 
severe 
oxidation and high temperatures. 
bly and side plates is effected by welding 
(24-26% 


and commercial heaters 


Pittsburgh, 


cording to Nickel Steel Topics, a publi- 
ation of the International Nickel Co.., 


Inc. 


of steel is specified for the 


which are 
hazards of 
Assem- 


chro 


Stabilized-stain- 


ture work, such as ducts for 

y turbines, but this is believed 

first time the material has ey 
rporated in space heaters. 
Refractory lining, always 


the 


Liquid Carbonic Buys 
Stuart Oxygen Co. 


Oxygen 
Liquid Carbonic 
effected 


ess steel has been used in high-tempera 


direct-fired 
be the 
been in 


to 


el 


considered 
con 


is completely eliminated in the 


chamber is 


in eight different 
from 


100,000 tuo 


Co., San 
Corp.., 


with a 


than $2,000,000. 


Fr 


ancisco 


firm 


eived 100,000 shares of Liquid Carboni 
K In return for acquisition by the pur 
of the entire « apital stock of Stuart 


The 
the 


f 
or 


latter firm 


manutacture 


was 
ol 


founded in 


compressed 


d has four California plants in Los 


, Oakla 


nd, 


Hanford and San Fran- 


lt will continue to operate under its 


hame 


as a 


subsidiary 


of I iquid 
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PRO 
ee), bY 


MAINT iNAN : 
AND REPAIR 


p PROFITABLE WELDING 
wo Gaccdite 


WITH 
SUPER 


TRIND INDUS TRIAL 


ARC WELDERS 


o- @ 
PAA. Sw 
A Range of Models for Every Welding Job! 


“Job tested” TRINDL WELDERS, outstanding in the welding field 
because of the Simplified Operation and Ruggedness of Design and 
Construction, are unbeatable for practical efficient low cost opera- 
tion. TRINDL WELDERS, preferred for general industrial and 
automotive production, construction, maintenance and repair, are 
available in a range of models for every 
type of shop or welding job. 

DEPENDABLE TRINDL WELDERS, WELDING 
SUPPLIES & ACCESSORIES ARE AVAILABLE 
TO SAVE YOU BOTH... TIME AND MONEY 
Write, wire or phone today for particulars and catalogs 


JOBBER AND DISTRIBUTOR INQUIRIES INVITED 
Write for Selected Distributor Plan, 


TRINDL PRODUCTS LTD., 17 E. 23rd St., AR, Chicago 16, til. 









© $2°3 


Rs 


| Tira J 
CYLINDERS for | 


ALL GASES 


10 C.F. 40 C.F. 60 C.F. 100 C.F. 
INDEPENDENT Acetylene cylinders take from 5 to 10°%/, more gas. 
Uniformity of monolithic filler insures even distribution of acetone. 
Also Oxygen cylinders in all sizes—storage cylinders, in 12 and 20' 
lengths of 850 and 1500 cu. ft. capacities. 

















150 C.F 








INDEPENDENT ENGINEERING COMPANY. Inc. 
af / lamufaclunare of « 


on CYLINDERS AND GAS PRODUCING EQUIPMENT 
ACETYLENE - OXYGEN - HYDROGEN - NITROGEN 


We invite your 


inquiries on all 


your cylinder re- CONSULTING - 


o. 
quirements. “sone 














AL hNeSs ———aaee, 


95 








. - » MAKE YOUR SPOT WELDER 


A BUTT WELDE 





WELDING 


MANUFACTURERS 
USERS 
DISTRIBUTORS 


IN 2 MINUTES 
SIMPLE ¢ INEXPENSIVE 


BUTT-ON-SPOT 


AUTOMATIC BUTT 
WELDING ATTACHMENT 
ES =] Bl 4 
iF 
% The Butt-On-Spot Attachment is a wat- 

er-cooled, completely automatic butt weld- 














T J =) 2 CLAMP woRK Pus - uP (weno 








EQUIPMENT ing attachment designed to fit any spot 


welder having a minimum horn clearance 
of 7”——manual, air operated, or motor driven. 


Maximum capacity dependent on welder 


KVA capacity but recommended ma 
wen anaes a ximum 
) ny Mane Ah at. «is %” dia. round stock, pie square stock, 


tachment. 


and %”x%” rectangular stoc 


ROBERT W. HOFFMAN CO., INC. 


8 S. CLINTON STREET, CHICAGO 6, ILL. 





























THE STANDARD 


OF QUALITY 
Throughout the World 


WELDING RODS 


OF STANDARD ANALYSIS 


’ 
PLAIN AND ALLOYED GRAY IRON 


WELDING RODS 


AND ELECTRODES 

















ICAGO HARDWARE FOUNDRY 


Dependable Since 1897 
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New Distributor 
of Resistance Welders 


Now doing business in three offices, the 
new firm of Benkert and Duer, Inc., spe. 
cializes in the distribution of resistance 
welders in Ohio (except Toledo), western 
Pennsylvania, northern Kentucky and 
West Virginia and most of Indiana, 
Founders are Louis M. Benkert, who was 
formerly general sales manager of Pro. 
gressive Welder Co., and Paul Duer, who 
was a Progressive Welder representative 
in western Pennsylvania and eastern Ohio. 

Bankert and Duer maintains its head. 
quarters at 4820 Olentangy Blvd. Colum. 
bus 2, O., and branch offices at 839 
Leader Bldg., Cleveland 14, and 325 Bank. 
ers Trust Bldg., Indianapolis. The In. 
dianapolis office is under the direction of 
Art Johnson, formerly chief electrical engi. 
neer of Progressive Welder. George Ome. 
lianoff, also a past member of Progressive 
as application engineer, has charge of the 
Cleveland office. 


To Build Pressure Vessel 
for Sonar Measurements 


A HIGH-PRESSURE test vessel measuring 100 
in. ID by 25 ft 8 in. long will soon be built 
by The Babcock & Wilcox Co., Barberton, 
O., for the U. S. Navy’s underwater sound 
reference laboratory at Orlando, Fila. 
The new 77-ton vessel is designed specifi- 
cally for sonar measurements. It will be 
fabricated of 4 in. steel plate having an 
ultimate tensile strength of 70,000 psi. 

Two quick-opening nozzles provide 
the introduction of test equipment. The 
vessel will be used to test operation of 
instruments and fittings under a working 
pressure up to 1,000 Ib. 








for 
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Air Reduction Forms 
West Coast Subsidiary 


Aim Repuction Sates Co. has formed s 
new wholly-owned subsidiary, Air Reduc- 
tion Pacific Co., which will carry on all 
business formerly conducted by the parent 
company in a territory including San 
Francisco, Los Angeles, Portland and 
Seattle. 

H. P. Etter, formerly sales manager o! 
the Airco Pacifie Coast division, is presi 
dent and director of the new subsidiary 
Other directors are: G. E. Hawkins, J. A 
Hill, C. G. Andrew and W. C. Keeley. Mr 
Keeley will also serve as chairman of the 


board. 












Australian Group Seeks 
American “Know-How” 


Companies and individuals interested 
exploiting the Australian market with 
products, ideas and production experience 
are invited to get in touch with Austin © 
Lescarboura of Croton-on-Hudson, N. !: 
representative of Australian industries 
jointly interested in purchasing Americat 
designs and “know-how” on a royalty basis 
Household appliances, radio-electrom! 
equipment, simple electrical devices 4m 
mechanical items are preferred, but 8) 
thing will receive careful consideration. 
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Two More Companies 
Join Atomic Research 


WestrincHouse Electric Manufacturing 
Co. and the Aluminum Co. ef America 
have joined hands with the University of 


hicago in a combined program of atomic 
research. The recent recruits to the cause 
thus became associated with the Standard 
Oil Co. of Indiana, Standard Oil Develop- 
ment Co. of New Jersey, Shell Oi] Co. and 
Sun Oil Co., as industrial members of the 
Institute for Nuclear Studies, Institute of 
Metals and the Institute of Radiobiology 
and Biophysics. These three institutes 
constitute a $12,000,000 program for peace- 
ime atemie research. 


Ohio State University 

Offers Degree in Welding 

Tue first of its kind in the nation, a De- 
partment of Welding Engineering has been 
authorized for Ohio State University. This 
department will offer undergraduate work 
leading to the degree of Bachelor of Weld- 
ing Engineering and advaneed study for 
graduate engineers, 

According to Dr. Howard L. Bevis, pres- 
ident of the university curricula designed 
to meet the demands of industry for weld- 
ing engineers will be developed in con- 
sultation with the leading engineers in 
the nation. 


Cleveland Welding Shop 

Moves to New Building 

Sam Conti, proprietor of the Lake Craft 
Welding Co., Cleveland, has moved his 
steel boat construction shop into a recently 
built building of his own. He plans to use 
the new plant for expansion and also as a 
weldor’s high school. 





New Distributors 











Hosart Brotuers Co., Troy, O., has ap- 
pointed Pioneer Welding Equipment Co., 
Third Street* at Plymouth, Sioux City, 
lowa, distributor of its a-c welding equip- 
ment, accessories and electrodes in north- 
west Iowa northeast Nebraska and south- 
west South Dakota. 


. . . 


Aut-State Wexpinc Attoys Co., Inc., 
White Plains, N. Y., has appointed Lud’s 
Auto Parts, 1920 L St., Merced, Calif.; 
Pompton Welding Works, 314 Ringwood 
Ave., Pompton Lakes, N. J.; Paul Parry 
Lang, Honey Brook, Pa.; Knoxville Weld- 
ing Supply, 828 W. Main Ave., Knoxville, 
Tenn, and Harris Calorific Equipment 
Ce., 3700 Jacob St., Wheeling, W. Va., as 
distributors of its line of low-temperature 
Welding and brazing alloys and fluxes. 


Sto: by Co., Whittier, Calif., has appointed 
Clovis Gee Supply Co., 110 So. Western, 
ela ahoma City 4, Okla., as distributor of 





Femoves HARMFUL FUMES ON-THE-JOB 


—with no cannection to outside air! 





















to ventilating ducts. 


Welding Fume Exhauster 


Here is a a and compact unit for re- 
moving welding fumes from the air of confined 
spaces—so simple that any welder can employ. ggus.coNTAINED 
it without assistance in setting up. Assures safe 
clean atmosphere, protecting the health of 
workers and promoting increased production. * COMPACT 

Scientific in principle—practical in operation . gi@pLE TO USE 
—requires no hoods, fixtures, or connection 


BRADDOCK, THOMAS AND MEADE STREETS 


* LIGHTWEIGHT 


* EASY TO MAINTAIN 


Write for complete construction and operating details on this outstanding 
new M.S.A. development—request descriptive Bulletin No. CU-I. 


MINE SAFETY APPLIARCES COMPANY 


PITTSBURGH 


District Representatives in Principa 
p 

















8 line of hard- facing alloys. 
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Dcteloguern----—F O R W E L D | N G 


CATALOG SERVICE 


Many welding equipment distribu- 
tors realize the importance of plac- 
ing their own catalogs in the hands 
of their regular and potential 
customers. 


Photologue compiles the copy.— 
also gets an okay on the proof 
from the manufacturers of the prod- 
ucts shown,—prints the catalog by 
the new photo off-set process. The 
catalogs are bound to suit the dis- 
tributor’s taste. 


Write for samples and additional 
information. 


Phakilgue Pablshing Ca 


CATALOG PUBLISHERS- 
610 W. VAN BUREN ST. 


CHICAGO, ILLINOIS 














A-LUM-ITE 


BRAZES ALUMINUM ALLOYS 
WELDS WHITE METAL 


A-lum-ite has met with outstand- 
ing success in industry and welding 
shops due to its high tensile 
strength, machinability and ease of 
application without Flux. 


12” lengths 

an” sé comnts $2.90 per Ib. 
| ee $2.80 

CF ee $2.75 

RF ail aaceaee $2.65 

ROMS ic feat $2.80 


quantity discounts 


Recommended and distributed by 
Southern Oxygen Co., Inc., Wash- 
ington, D.C. 





for your nearest distributor, write 





UNITED WELDING 
co. 


FRANKLIN, PENNSYLVANIA 
MANUFACTURERS 


SERVICE 











“ANTI-BORAX” 


FLUXES 








SO IMPORTANT..... 
YET COST SO LITTLE 


“Anti-Borax” Fluxes are GOOD... they 
are GUARANTEED. For best results o 
welding cast iron, brass, bronze, malleable 


iron, stainless eos and aluminum use 
“ANTI-BORAX” Fluxes. 


® No. | Cast Iron Welding Flux 

® No. 2 Brazing Flux for Brass, Bronze, 
etc. 

® No. 4 “Brass-Cast"” Flux for Bronze 
Welding Cast Iron 

® No. 5 Aluminum Flux for Cast Alumi- 


num 
® No. 8 Aluminum Flux for Sheet Alumi- 


num 
® No. 9 Stainless Steel Welding Flux 
® No. I! Tinning Compound 
® No. 16 Silver Solder Paste Flux 


Send for free samples 
Manufactured only by 


ANTI-BORAX COMPOUND CO. 


FORT WAYNE, IND. 

















W. H. S. Bateman, Philadelphia district 
sales representative of The Champion Rivet 
Co., has retired from active business. Mr. 
Bateman is a charter member of many 
associations, among which is the American 
Welding Society. Raymonp B, JoHNson, 
who has been associated with Mr. Bateman 
in business for the past twenty-five years, 
becomes exclusive Philadelphia district 
sales manager and at the same time this 
office becomes a direct sales branch of 
Champion Rivet Co. 


. * * 


Recent promotions within the U. S. Steel 
Corp. and its subsidiaries are as follows: 
Ricuarp F, Sentner and Ray E. Estes, 
Jr., as assistant sales vice-president and 
director of commercial research, respec- 
tively, U. S. Steel Corp.; Witt1am O. Law- 
RENCE, assistant manager of Universal 
Atlas Cement Company’s Buffington, Ind., 
plant, and LeLanp E. Grarrt as contract- 
ing manager in Minneapolis for American 
Bridge Co. 


* . * 


During the recent annual meeting of the 
American Society of Mechanical Engineers 
in Atlantic City, N. J., special tribute was 
paid to CHarLes Epwarp Lucke, whose 
plan some 40 years ago of a “societies 
within a society” formed the framework 
of the ASME, which today has 24,000 


members in 19 professional divisions. 


* * * 


Ratrw D. Parker, J. Roy Gorpon and 
Hersert C. FALES are new assistant vice- 
presidents of The International Nickel 
Co. of Canada, Ltd. At the same time 
new vice-presidents have been selected for 
the firm’s U. S. subsidiary, International 
Nickel Co., Inc.; namely, WAatterR C. Ken- 
RIGAN, JAMes F. McNamara and T. H. 


WICKENDEN. 
7 + « 


Rosert L. Grsson, manager of the adver- 
tising and sales promotion division of Gen- 
eral Electric’s chemical department, takes 
on the additional job of manager of a 
newly created personnel division of the 
department. The division will be respon- 
sible for matters pertaining te employee, 
union and community relations and educa- 
tional activities. 
7 * ” 


Cuares B. Prouproot, formerly assistant 
director of the Engineering and Physics 
division of Frederic Flader, Inc., is now 
senior research engineer in physics for 


velopment laboratory, Niagara Falls, N. Y. 


* * * 








98 





Carborundum Company’s research and de- | 








| Cuartes R. Sorper, Jr., and John L, 
| Dawson have joined the sales staff of the 
| special chemicals division of the Penn- | 
| sylvania Salt Mfg. Co. 
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NOW 


READY 


Ath Edition 
THE 


OXY-AGETYLENE 


WELDERS 
HANDBOOK 


Revised, enlarged 
brought up to date 


$2.50 per copy 


ORDER 
YOURS 
TODAY 


THE WELDING ENGINEER 


330 W. 42nd St. 


New York 18, N. Y. 





—_— 
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Vicron H. SCHOFFELMAYER, science editor 
emeritus of the Dallas Morning News and 
nationally recognized authority on che- 
murgy, has accepted appointment to the 
staf of Southwest Research Institute of 
San Antonio and Houston, Tex. He will 
serve largely in a consultative capacity, 
working with chemists, biologists, botanists 
and engineers in the laboratories. 






* * * 





4 series of recent promotions within the 
ranks of Air Reduction Sales Company's 
technical sales personnel include: Dr. 
¢. V. Storrman, formerly technical sales 
division manager, named technical assis- 
tant to the vice-president; Scott D. Baumer 
and Edward H. Roper as manager and 







































assistant manager, respectively, of this 
division. 

” * * 
Joun A, Fettows has resumed his asso- 











ciation with American Brake Shoe Co. as 
assistant chief metallurgist of the com- 
pany’s research center in Mahwah, N. J. 
Mr. Fellows recently spent 244 years in 
the atomic energy field. He is a member of 
the American Institute of Metallurgical 
Engineers and the American Society for 
Metals. 









































Huco E, Jounson, formerly research asso- 
ciate with the Carnegie-Illinois Stee] Corp., 
has joined the administrative staff of Bat- 
telle Memorial Institute, Columbus, O. 
Mr. Johnson will codrdinate the interests 
of the various research groups at Battelle 
oncerned with the metallurgy of iron and 
steel and act in liaison capacity between 














the Institute and the iron and_ steel 
industries, 

« + ~~ 
Hucn Comer, Alabama cotton manufac- 





turer, was recently elected to the board 
f directors of Allis-Chalmers Manufac- 
turing Co. He replaces Joun H. Couuier, 
hairman of the board for 


Chicago, resigned. 






Crane Co., 





7 . . 


Recent personnel changes of Wilson 
Welder and Metals Co., Inc., are as fol- 
lows: THomas B. Haster as chairman of 
the board of directors succeeding C. E. 
ADAMS, resigned; F. B. Apams, Jr., as 


president of the company succeeding Mr. 
Hasler 






Witiam T, Kewry, Jr., was recently elected 
hrst vice-president of American Brakeblok 
division of the American Brake Shoe Co. 
in addition to his new duties, Mr. Kelly 
wl ntinue as president of the Kellogg 
and engineered castings division. 






















Eimer E. Iscrem has been appointed vice- 
President in charge of production for R. 
©. LeTourneau Inc., Peoria. 







to attach the hood or dome. 


problems without obligation. 


| LENAPE 


HYDRAULIC PRESSING 
AND FORGING CO. 















FREE— 
Send for New 
MECO Cateleg 130 












without special tools. 
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3411 PINE BLVD. 





LENAPE 
MANWAY NECKS 





LENAPE HYDRAULIC PRESSING & FORGING CO. 
DEPT. 104 







FOR 
HOODED 
CHLORINE 
TANKS 


Typical of the versatility of Lenape Press Forged products is this 
18” manway of silicon killed steel with special 37” O.D. flange. In 
addition to standard bolting, an ovter circle of holes has been tapped 


Lenape seamless necks, nozzles, and other pressure vessel fittings 
ore produced in a complete range of sizes to code or private specifi- 
cations in carbon steel, alloy steels, stainless, and other alloys. 

Send blue prints and/or specifications for recommendation and 
prices. Our engineering department will be glad to discuss particular 


Quotations will be given our immediate 
attention — Bulletin 4-61 a current 
price schedule M-47 will be sent upon 
request. 


WEST CHESTER, PA. 


ete man o eeoovcrs 


Safe-T-Chek 
REGULATORS 


the 
Regulators 
with the 


BUILT-IN 


Safety 
Features 


undisputed leaders in their field. Uniform Regulation throughout the work- 
ing pressure range of the cylinder. Built-In SAFE-T-CHEK Valve for plus 
protection. Multi-Seot Valve Blocks for uninterrupted production on the 
job (where it counts). Precision Ground Stainless Steel Volve Nozzle for 
extra long life — accurate regulation. Stainless Steel Diaphragm for precision 
regulation and extreme endurance. Continuvous-Bridge Reinforcement for 
super-sturdy regulator body. Screw-Clamped Diaphragm — free from crimps 
end distortion —extra safe. Interchangeable Tank Connections — instantly 
edaptable to any standard tank without disassembling the regulator. 
COMPLETE Interchangeability of All Parts —quickly and easily interchanged 
















ST. LOUIS 3, MO. 
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NEW - 12th EDITION 











12 Page Index 


Thousands of Specific 
Welding Definitions 


1398 Charts 
illustrations and Figures 


274 Tables 
HIGH SPOTS 





Aircraft Welding ......... 14 Pages 
Aluminum Welding ........ 23 Pages 
Arce Welding Cutting....... 17 Pages 
Automobile Repair ........ 12 Pages 
Boiler Welding ..........-. 12 Pages 
Building Construction-Weld- 

Ol oun dete ccadaessdhraks 10 Pages 
Cast Iron Welding.......... 25 Pages 
Copper Alloy Welding...... 13 Pages 


Cylinder Heads ........... 


Electronic Controls ........ 
Eye Protection .....cscccee 4 Pages 
Flame Cutting ............. 24 Pages 
Flame Hardening ......... 7 Pages 
Flame Machining ......... 4 Pages 
Flame Shrinking .......... 2 Pages 
Farm Welding ............ 7 Pages 
Gas System Pipe Lines..... 6 Pages 
Grinding Welds ............ 3 Pages 
er ee 10 Pages 
Jigs and Fixtures ......... 5 Pages 
Pee BOO ch sacs vtvccccess 11 Pages 
Locomotive Repair ........ 14 Pages 
Magnetic Inspection ....... 6 Pages 
Metal Spraying ........... 16 Pages 
REY © oilaccdabesat oe 21 Pages 
Nickel Welding ............ 22 Pages 
Oxy Acetylene Welding.... 18 Pages 
PIO WEED ccccccdweccee 27 Pages 
Qualification Procedures ... 23 Pages 
Railroad Maintenance ..... 20 Pages 
Resistance Welding ........ 32 Pages 
Sheet Metal Welding....... 8 Pages 
Ship Welding 2... ccccccccce 17 Pages 
Structural Welding ........ 16 Pages 
EA ii bk thinhaiy Gans oeedad 16 Pages 
WE chistacybdiwevaveces 20 Pages 
Thermit Welding ........... 20 Pages 
Tool Welding ............. 13 Pages 
Underwater Welding and 

SENET c.n0sc0c0s oo cab en 5 Pages 
Welding Fumes ............ 3 Pages 


Welding Symbols .......... 8 Pages 
Welder Training ........... 18 Pages 
X-Ray Testing ............ 
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WELDI 


ENCYCLOP 











FOR READY, UP-TO-DATE SOLUTIONS 
TO ANY WELDING PROBLEM 


eee 






STEP BY STEP over the whole vast range covered by welding, from Abrasive Belts on 
Page 9 right through hundreds and hundreds of welding subjects and welding problem 
until you reach Zircenium on Page 805, through 16 valuable supplementary sheets of 
Engineering Data and 92 Pages of Trade Name Information which is so important to you 
as a weldor, the new, enlarged Twelfth Edition of the authoritative WELDING EN- 
CYCLOPEDIA marshals every fact and every rule, every bit of the sound guidance you 
need in order to buy the right materials and equipment, to do any welding job that car 
come your way, or to answer any welding question which may arise in the day's work 


As a reference, as a text, as a guide in handling any new welding job, as a key to max 
mum welding efficiency, there is no other volume that compares with THE WELDING 


ENCYCLOPEDIA, Twelfth Edition. 


$6.50 per copy. ORDER YOURS TODAY. Make checks or money orders payable te 


THE WELDING ENCYCLOPEDIA. 


THE WELDING ENCYCLOPEDIA, 330 West 42nd St., New York 18, N. Y. 
Mail me The 12th Edition of THE WELDING ENCYCLOPEDIA 


Check 1 


| enclose Money Order [) for $6.50 to cover cost of book and mailing charges. 


SPOLETO. 4 SSA ee ee 


Ee 
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J, Rosert PAULINE has received the job of 
works manager for the Kellogg division of 
\merican Brake Shoe Co. He will con- 
tinue to be located at the division head- 
marters in Rochester, N. Y. 


| 





. . 















ames C. ByorKHOLM, formerly advertis- 
ng copy chief of the Aluminum division 
Reynolds Metals Co., has been ap- 
jinted advertising manager of the firm’s 
Foil division. He will have his headquar- 
s in Richmond, Va. 





. . > 












Iuces Mutter, for several years super- 
visor of welding design and manufacture 
for E. W. Bliss Co., has received the job 






director of engineering for the company. 
He will maintain offices in Detroit. 







. om > 
CG. E. Tenney, formerly Chicago district 
manager for Lincoln Electric Co., has 






been named manager of the company’s 
newly organized service department. He 
assumes the task of creating an organiza- 
tion to handle the servicing of company 
equipment on a national scale. 








* * . 


ennsylvania Salt Mfg. , recently named 
James McWuIrTER to pv charge of its 
fluorine product process development and 
manufacture. He will direct all phases of 
Pennsalt’s growing activities in 
} product manufacturing, 
he Easton, Pa., plant. 


fluorine 
temporarily from 










. a * 


















Georce G. RayMonpD, 


Raymond Co., N. Y., 


president of Lyon- 
has announced the 












following company promotions: GEORGE 
on G. Raymonp, Jr., sales manager; WILLIAM 
pms Peck, assistant sales manager; FRANK 
of Forsperc, factory manager, and Set 
you s Witey, purchasing agent. 
EN. * ° 7 
you 
= l'ugopore F. Nesster has been named to 
ork the newly created position of purchasing 
ai nanager for General Electric’s chemical 
NG irtment. Headquarters for Mr. Nessler 
be at Schenectady, N. Y. 
* . . 
e te 






‘ew president of the Firestone Steel Prod- 
ts Co. is Jonn E. Martin, formerly vice- 
sident and director of American Type 

Inc. 






5 inders, 






is Cement Co. has appointed THomas 
FR . . ° 
5. Berrersen as district sales manager for 
Indiana-Michigan area. He succeeds 


e late THropore R. Prevt, deceased. 



















manager of the market development 
m of United States Steel Supply is 
ENE G. Sueaspy. Headquarters for the 


Dart 


‘epartment are in Chicago. 


18i¢ 


G 


994 OAKMAN BLVD. 
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“FLUXINE” Fluxes are the result of over 
fifty years of scientific research into the metal-joining 
field. There are 89 FLUXINE Fluxes . . . one for every 
welding, silver soldering, brazing, and soft soldering 
operation . . . each with its own properties, designed 
for a particular metal-joining operation. All have 
been perfected not only for highest efficiency, speed, 
and long life, but for economy and safety as well. 
FLUXINE Fluxes produce no injurious fumes to irritate 
eyes or nose of the operator. 


Write on your company letterhead for a generous 
sample stating which FLUXINE Flux you desire. 


KREMBS & COMPANY 
(Est. 1875) 
Dept. G, 669 W. Ohio St., Chicago 10, Ill. 





No. 4 FLUXINE, in powder form, 


for welding cast iron with bronze 


rods 


No. 7 FLUXINE for welding all 


types of aluminum. 


No. 


i18C FLUXINE for gas and 
atomic hydrogen welding of 


stainless steels and inconel 


No, 41 FLUXINE used with high- 
melting silver solders on copper 


and its alloys and on steel 


No. 42 FLUXINE used with West- 
inghouse Phos-Copper rods and 
solders on 


low-meltin 
copper an 


No. 43 FLUXINE 

. used when low-melting sil- 
ver solders are specified 
jurious fumes. Goes further than 
most fluxes. 





LAU PXalIN 


TRADE MARK REGISTERED U. S. PAT. OFF. 


silver 
its alloys. 


non-glarin 


o in 














ALL METALS 


FLUXES TO JOIN 





BUILT FOR ECONOMICAL OPERATION 


And We Can Prove It! 


Approved by 
the National 
Board of Fire 
Underwriters. 





Let our engi- 
neers help 
solve your 
welding or cut- 
ting problems 

















SINCE 


INC. 
1918 


All Weldits are built along rugged lines. They are strong, sturdy, 
and long lasting. . . . Perfection in balance has been given spe- 
cial attention. ... All parts subject to wear are easy to get at 
for replacement purposes. The result of 29 years of experience 
is built into every Weldit torch. . . . Thousands are in daily 
use in America’s largest industrial plants —They Must Be Good. 











Some distributor territory 
still avoilable 


DETROIT 6, MiCH 
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® ROK-LOK—new sensitive material clamp increases accuracy 
@ DOUBLE-EDGED FORMING BLADE allows close reverse bends 
@ NEW PRECISION STOPS accurately control angularity of bends 


A 








“a 


with the New 


DI-ACRO 
BRAKE 








This versatile metal forming machine was developed 

for use in model shops, experimental laboratories and production depart- 
ments where it often replaces dies for all types of precision forming opera- 
tions. Di-Acro Brakes will form a great variety of materials including 
bronze, stainless steel, aluminum and bi-metals. 


See DI-ACRO Exhibit 
Booth 232 


Tool Engineers Industrial Exposition 
Cleveland, March 15-19 


€ DI-ACRO is Pronounced “Die-Ack-Ro” 


| Paps 


IS1ON Mm ‘e 
aca 385 8TH AVE., 












Get a Sample FREE 
and TEST it! ie 


TR Reles Gay.) fy. 
COVER GLASSES 





They’re SPLATTERPROOF! 
WATERPROOF! 
EASIER TO SEE THROUGH! 
And they OUTLAST OTHERS 10 to 1 


Write your name and address in the margin of this 
page and mail it to us... or send a letter. We'll send 
you sample glasses to test. You'll see in a hurry why 
Navy Yards, Shipbuilders, etc. used Bullock Glasses 
by the millions during the war. 


Bullock Cover Glasses are coated on both sides. They 
last longer because their coating protects them against 
splatter, moisture, heat breakage. They stay clear, 
clean, uncracked 10 to 20 times longer. One Bullock 
Glass will last for days ... no time out for changing 
...no blurred vision... no eyestrain. Tear this out 
now and mail it. 


*DEALERS: You ought to be selling Bullock Cover 
Glasses. Write for terms 


15¢ each L.H. 
Pee ieoos BULLOCK CO. 


$00 for $45.00 2 EIGHTH ST. 
1000 for $67.50 RICHMOND, CALIF. 











LAKE CITY, MINNESOTA 
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A KNOCKOUT IDEA FOR 
REPAIRING DAMAGED 
GALVANIZED SURFACES 


Ameco Galvanizing Com- 
pound permanently repairs 
damaged galvanized sur- 
faces ... marred by weld- 
ing, forming, bending, fab- 
ricating, riveting, thread- 
ing, abrasion, assembly. 

Equal in strength and 
corrosion resistance to the 
original hot-dipped galvan- 
ized surface. Meets U. 8S. 
Army and Navy specifica- 
tions including 600 hour 
20% salt spray test. Basily 
applied by unskilled labor. 
Bonds perfectly to base 
metal without damage to 
surrounding galvanizing. In 
powder, stick and bar form 


Write on your letterhead 
for free sample, 












AMERICAN SOLDER & FLUX CO. 


2156 E. NORRIS ST... PHILADELPHIA 25. PA 
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| C. C. Warxer has been elected a commer. 















cial vice-president of the General Electr, 
Co. He succeeds T. S. Knicut and a 
sumes responsibility for customer rel, 
tions in the New England territory. jj, 
headquarters are in Boston. 























Ricnarp P. Brown, chairman of th 
board of Brown Instrument Co., Philadel 
phia, was recently made a Fellow of th 
American Society of Mechanical Eng 
neers. 




















A. H. Warpwe tt is head of the newh 
created post of raw materials for America; 
Steel & Wire Co. He is located at the 
company’s general offices at Cleveland 











> > 






JoserpH A. SuLtivan has been name 
manager of Universal Atlas Cement Con 
pany’s advertising bureau. 
























L. B. Smitu, vice-president and director 
of the A. O. Smith Corp., has taken o 
the additional duty of general manager 
of the company’s Kankakee works 







* * + 





Tuomas W. Cox has succeeded U. Gram 
BEATH as assistant secretary of the Penr 
sylvania Salt Mfg. Co., who retires after 47 








years with the company. Also named t 
new positions are STANLEY L, MacMitta) 
as assistant treasurer and JosepH Douenrt\ 





as credit manager 





« 











Ernest L. GArtNER, manager of the meta 
and ore and division of E. I. Du Pont De 
Nemours and Company’s chemicals depart 
ment, has retired after 43 years of service 
with the company. 








~ 




















W. B. Peirce, president of the Americar 
Society of Tool Engineers, has resigne 
from the Flannery Bolt Co., Bridgeville 
Pa., in order to devote more time to t 
activities of the ASTE. 


The 
“Ro 










DIED... 


Wa ter G. ZIMMERMAN, retired ser 
tracting manager of American Bridge 
died at the Hinsdale, Illinois, Sanitanum 
Jan. 13, 














XeRcY T. OLDHAM, manager marine 
sion for Lukens Stee] Co. and its 
By-products Steel Co. and Lukenw 
at his home in Parkesburg, Pa. 









> * * 






Louts G. Vocx, Chicago sales engine 
for Metal & Thermit Corp., died Ja 

















at Wesley Memorial hospital. 
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WHEELRITE All-Welded 
CYLINDER TRUCKS 





Designed Especially for Welders’ Use 
Veet All Tank Handling Requirements 


For Sale, Easy handling and transporting 
if tanks for jobs in both shop and field, use 
dependable WHEELRITE All-Welded Cyl- 
inder Trucks. Sturdy all-welded angle iron 
framework—Hefty one-piece tubular steel 
handles—Large wide flanged easy-rolling 
steel wheels. 


Available in three sizes to provide for 


every type cylinder and unit used in 
welding. 

Illustrated: 

Wheelrite No. 1—Provides for the two 


large size tanks of oxygen and acetylene. 
18 inch wheels. 


Distributors Wanted 
Send for Illustrated Folder 








Weldrite Co,, Inc., Mfrs. 


29-21 40th Road, Long Island City 1, N. ¥. 
Established 1908 








/ 
; 
4 
j 











The Improved 
“Round File’’ Gas Lighter 


Unrivalled economy is provided by 
the many superior, exclusive design 
and construction features of the Im- 


proved “Round File" lighter. A 
arge file area is provided—approx 
y one square inch. The file is 


of superior quality, hardened in our 
own factory. The spark metal is of 
arge diameter and the patented 
artridge holding the metal locks 
exactly into position, permitt n 
replacement. Every an of 
lighter is thoroughly tested. 


the 


SAFETY GAS LIGHTER CO. 
Lynn, Massachusetts 
Established 1901 








’ 
: . 


| 
| 
| 

















Submerged-Melt Welder 


2,432,495. ALpert W. Bairro, Cranford, 
N. J., assigned to THe Linpe Arr Prop- 
ucts Co., New York City. Filed Aug. 15, 
1944. Issued Dec. 16, 1947. 


Submerged-melt welder comprising, in 
combination, a mobile carriage on which 


are mounted: a welding rod supply reel, a 
rod feeding and guiding device, means 
for receiving rod and for conducting 


welding current to the rod and a container 
for the granular flux. A feeder motor 
drives the carriage and rod with a com- 
mon means supporting the electrode reel 
and feeding and guiding device. It is 
mounted on a carriage which may be set 
at an angle for butt or fillet welding with- 
out alterations. 


Electrode Holder 


2,433,431. THEeopore K. Cueckos, Los 
Angeles, Calif. Filed Aug. 26, 1943. Is 
sued Dec 30. 1947. 








lower 


holder, a 
member is provided with bearings 
nions and an upper jaw-member carrying 


In an electrode 


jaw- 


The 


extending 


trunnions to engage in the bearings. 
upper jaw has a_ lever-arm 


for trun- | 


through a slot in the lower jaw-member. | 


A helical tension-spring has means to | 
connect one end to the lever-arm. A rota- | 
table member carries a screw thread 


adapted before tensioning, a stop permits | 


its rotation but prevents longitudinal 
movement relative to the spring. Means to 


rotate the rotatable member to force the 
screw thread into convolutions so as to 
pull apart the convelutions and thus put 


it under tension. 
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STOP WELDING 
FIRES 


Quick! 


With its panic-proof @ 
trigger release, ‘ 
the Randolph Extin- 
guisher gets into 
action quickly and 
smothers the fire with 
CO? in SECONDS. 
Many users attach 
a small Randolph 
to the welding truck 
where it is handy in 
every emergency. | 
Select Randolph. 
All sizes available. 
Approved by 
Underwriters’. 















RANDOLPH SS 


17 EAST KINZIE STREET « CHICAGO Ii, fit. tie 





BRAZING RINGS 
aud Shapes 


PREFORMED 
Silver & Copper 


Precision made 
from large stocks 
to your specifications 


> PROMPT SERVICE 

. ATTRACTIVE PRICES 
> ENGINEERING 
SERVICE AVAILABLE 


Write for complete 
information and prices 


THE CLEVELAND PRECISION 
RING AND PRODUCTS CO. 


Phone Express 7373 
4501 Prospect Ave. 


CLEVELAND 3, OHIO 

















103 











ALADDIN 


7 


Weld White Metal 


(POT METAL ~ DIE CAST) 


Solder and Braze Aluminum 
Easily and Quickly 
with Gas or Carbon Arc. . . 
ae RTADDN NOD) 


Melting Point 732° F. Tensile Strength 
Ibs/Sq. in. 47,300. Shearing Strength 
lbs/Sq. in. 45,800. Meets Air Corps 
Specification No. 10302. Instructions 
with every pound. Sizes 1/32", 1/16", 
1/8", 3/16", 1/4", and Complete As- 
sortment. 


PRE-WAR PRICES 


SEE YOUR JOBBER OR 
WRITE US FOR INFORMATION 


ALADDIN 
ROD & FLUX MFG. CO. 


GRAND RAPIDS, MICHIGAN 








Cable Address “Aladdinco” 





Stuart Monolithic Filler assures max- 
imum capacity in minimum pump- 
ing time. Its design eliminates 
acetone spitting and gives you cyl- 
inders that withstand hardest serv- 
ice. All sizes. We also sell new and 
used cylinders for other gases. 


STUART OXYGEN CO. 


351 California St. San Francisco 4 
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2,432,019. Water J. Kornzan, Elgin, 
Nebr. Filed July 20, 1945. Issued Dec. 2, 
1947. 

An electrode holder comprising a cable- 
clamp within an insulated tubular handle. 
Clamp has an internal socket adapted to 
receive a split end of a power cable ex- 
tended into the rear end of the handle. A 
combined cable and electrode-clamping rod 
has a portion threaded into the handle 
with an end interposed between split ends 
of the cable to clamp the ends in the 
socket. An electrode-clamping opposite end 
portion extends out of the front end of the 
handle and a tubular perforated shield 
surrounds the rod with one end rotatably 
and slidably fitted in the front end of the 
handle. This is provided with a side open- 
ing adjacent the opposite end and a 
means ir the shield coating with the 
threaded portion of the rod when the 
shield is rotated to clamp an electrode. 
The holder has a front end side opening 
for the insertion of one end of an elec- 
trode, and a closed front end to grip the 
electrode. Electrode holding member is 
threaded onto the threaded portion of the 
rod for adjustment when the shield is 
rotated to move the closed end of the 
holding member toward the clamping end 
of the rod. 


Underwater Cutting Torch 

2,431,544. Raymonp Drrtricnu, Forest 
Hills, N. Y. Filed May 4, 1945. Issued 
Nov. 25 1947. 

An underwater cutting torch includes a 
tubular casing, an electrode support 
mounted within the rear of the casing, 
a rod-like electrode extending longitudi- 
nally and within it and having its rear end 
supported. A means is provided for sup- 
porting the front of the electrode and for 
extending and retracting it. A hose sup- 
plies a fluid through the casing. An elec- 
tric circuit comprises a copper cable, a 
door for the front of the casing and means 
for closing and opening it. The copper 
cable is connected with a terminal to 
which the main insulated copper cable 
for the main current is eonnected. 


Welding Carbon to Molybdenum 

2,431,975 Husert P. Yocxey, Oakland, 
and James M. Nupinc, Berkeley, Calif., 
assigned to the Unrrep States or AMER- 
tca. Filed Aug. 31, 1943. Issued Dec. 2, 
1947. 

A method of welding two contacting 
materials, one of which is carbon and one 
molybdenum. It comprises heating the 
materials with an atomic hydrogen flame at 
atmospheric pressure while contacting the 
materials with a molybdenum welding rod. 








PIERCE 


GOVERNORS 


PIERCE 
SERVO 


GOVERNORS 
® 


BELT-DRIVEN UNIVERSAL 
TYPES FOR ALL ENGINES 


Special Governors for Chevrolet, 
Ford, Chrysler, Willys and most 
other standard engines. 

& 

See Your Welding Supplies Dealer 
or write to 
THE PIERCE GOVERNOR CO., INC. 
1607 Ohio Ave. Anderson, Indiana 














THE COMPLETE LINE 
OF CYLINDER TRUCKS 


Tandem-Type 
easily 
with semi-pneumatic tires. Carries al! 
sizes of cylinders. Order from your dit 
tributor, Write for literature. 


Distributorships available. 


WELDED TRUCK 


AND SPECIALTY CO. 
1849 W. Grand Ave., Chicago 22, Illinols 


Cylinder Truck unloads 
from front and rear. Availabie 
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SPOT WELDERS | 


sUTT WELDERS 
GUN WELDERS 
WELDING TIPS 


Eisler manufactures 
a complete line of 
RESISTANCE 
SPOT WELDERS 
for all types of Welding. 
SIZES FROM 
V4 to 250 KVA 


TRANSFORMERS 


TRANSFORMERS 2 





LIGHTING 
FURNACES 
POWER 


PHASE 
CHANGING 


ETC. 
Eisler's Transformers are Built to Suit Any Job 


From '/44 To 250 KVA 


also Manufacturer of Machinery for the 
Complete Production of Incandescent 
Bulbs, Radio and Electronic Tubes. 
. 


CHAS. EISLER 
EISLER ENGINEERING CO., Inc. 


148 Bo. 13th St. (near Avon Ave.) Newark §, N. J., U.5.A. 


0O-KVA 
cRSEO 


Oi iM 














Automatic Welding Head 


2,428,849. Joun A. Kratz, 
N. Y., and Henry G. Tuoma, Rutherford, 
N. J., assigned to THe Linpe Arr Prop- 
ucts Co., New York City. Filed April 23, 
1946. Issued Oct. 14, 1947, 

An automatic welding head having a 
bore to receive an electrode; an electri- 
cally-conducive tip adjustably connected 
to one end of the body and having a bore 


end of the bore in the body, to receive an 
electrode. Means are also provided for 
adjusting tip and bore transversely in 
order to press the electrode into contact 
with each bore. 











Sure Way 
to Improve 


Aluminum Spotwelding 


OU’LL find shear tests 

better, rejects fewer when 
you build your pre-spotweld- 
ing cleaning procedures 
around Oakite Compound No. 
34. Solutions of this acidic 
detergent rinse freely, leave 
aluminum parts with fine, 
uniformly etched surfaces. 
You get more welds before 
cleaning tips. Write NOW 
for full, free details! No 
obligation. 




















OAKITE PRODUCTS, INC. 
TS Thames Street, NEW YORK 6, N. Y. 


Technical Service Representatives Located in 
Principal Cities of United States and Canada 



















Specialized Industrial Cleaning 


MATERIALS © METHODS © SERVICE 
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Are Welding Control 


| 2,431,689. Epwin E. Foster, Austin, Tex. 
Filed Aug. 16, 1944. Issued Dec. 2, 1947. 
An are welding control unit comprising 
an eccentric shaft rotatably mounted in 
bearings in upright posts which are se- 
cured to the base plate. There is also a 
pressure responsive rheostat mounted on 
the base plate and a pendulum to period- 
ically apply and release pressure on the 
rheostat. The pendulum has a leaf spring 
with a weight at one end, and the other 
end is secured in the eccentric shaft. 


High-Temperature Alloy 
2,432,614. Russet Franxs and WILLIAM 
to Haynes Sre.uite Co., New York City. 


Filed June 13, 1945. Issued Dec. 16, 1947. 
An alloy containing about 10 to 30% 


chromium; 10 to 40% cobalt; 05 to 
7.5% molybdenum; 0.5 to 10% tungsten; 


metal selected from the group consisting 
of columbium, tantalim, 


contents should not exceed 2%; nitrogen 
in an effective proportion up to 0.25%; 
the remainder substantially all iron and 
incidental impurities. 





1948 





Yonkers, | 


| 


extending therethrough and opposite one | 


O. Binppr, Niagara Falls, N. Y., assigned | 


an aggregate of 0.5 to 7% of at least one | 


titanium and | 
vanadium. The titanium and vanadium | 








AIRCRAFT 
WELDING 


By R. H. DRAKE 


























Thoroughly prepares you 
for the CAA _  specialist’s 
rating in welding. 











This is a complete text for apprentice 
welders aiming at an aircraft mechanic 
specialist’s rating, and also a valuable 
reference for any welder working on 
aircraft. It explains fully and with many 
illustrations all basic welding equip- 
ment and its use, and the special tech- 
niques for welding each of the different 
types of joints and each metal and 
alloy, with emphasis on the avoidance 
of flaws. It includes clear, simple ex- 
plenations of the theory underlying the 
successful weld, and gives much useful! 
information on the characteristics of 
the metals and alloys used for aircraft. 
i eae ee rer $4.00 


At your bookstore or from 


THE 
60 Fifth Ave. 


MACMILLAN COMPANY 
New York Il 














DOUBLE DUTY 
from your Welding Torch 































BINGO 


SOLDER KIT 










Easy to Use .. . Bingo 
slips on over the tip of 
your welding torch and 
uses acetylene only 
Efficient . Provides 
and air-acetyleme flame 
that is ideal for body 
soldering, tinning and 
silver soldering 
Economical . . . Comes 
complete with No. | and 
No. 2 tips for only $2.75 
Savings in oxygen alone 
will soon pay for this kit 




































See Your Distributor or 
Order Direct 


DISTRIBUTORS! Write for complete details. 














7 
WELDING 


AND 
BRAZING 


FLUXES 


1. TIME SAVING 2. QUALITY 
PRODUCING 3. PERMANENCE 
IN RESULTS 4. COST REDUCING 








%& When you are welding or brazing get 
the advantages of METAL BOND prod- 
ucts. A type for every need. Each de- 
livers quality results more easily and 
inexpensively. 

%& Make your own test of METAL BOND 
products. Find out why METAL BOND 
is so widely used and why users stand- 
ardize on these products. 


%& Send for our handy-size catalog now. 
It contains much helpful welding, brazing 
and soldering information. 


METAL BOND MFG. CO. 
3201 KOSSUTH AVE. 
a ST. LOUIS 7, MISSOURI 
S/S 











ELECTROLOY 


for 
BUTT, 
‘ FLASH, 
= PROJECTION, 
|  $POT 
and 
SEAM 
WELDING 
ELECTRODES 





Ask for our NEW catalog 


covering the MOST COMPLETE 
LINE OF RESISTANCE WELDING 
ACCESSORIES. 


THE ELECTROLOY CO., INC. 
1600 Seaview Ave. 


BRIDGEPORT, CONN. 














106 


Are Welder Control 


2,432,529. Atspert R. Locxe, Oak Park, 
Ill. Filed Aug. 28, 1943. Issued Dec. 16, 
1947. 















































An arc welder control circuit has a 
load circuit, including means for estab- 
lishing and maintaining an electric arc. 
The load circuit is arranged so as to be 
connected to a source of alternating cur- 
rent. A saturable core reactor has a main 


winding and a control winding, the former 


being connected in the load circuit. Means 
are provided for supplying uni-directional 
current to the control winding, and an 
automatic means for varying the value of 
the uni-directional current supplied to the 
control winding as a function of the 
variation in resistance of the electric arc. 


* * * 


Electrode Holder 


2,432,639. Rocer M. Wesster, New Lon- 
don, Conn. Filed April 14, 1944. Issued 
Dec. 16, 1947. 

An inert-gas welding electrode holder 





with a separable handle having means in 
one of its parts for holding a welding rod 
and in the other part a connector and 
electric cable. Means is provided for sup- 


plying compressed air to the connector | 


and expanded air through the holder part. 
The latter has a housing and openings 
for inserting the electrode and to dis- 
charge expanded air through the openings 
and around the welding rod. 


* * * 


Automatic Welding Electrode 


2,432,048. Henry Jackson STRETTON, 
Gateshead-on-Tyne, England, assigned to 
Fusarc Limtirep, Gateshead-on-Tyne, Eng- 
land. Filed Dec. 10, 1945, in Great Britain 
Dec. 27, 1944. Issued Dec. 2, 1947. 

A welding electrode having the combi- 
nation of a metal core, a mesh-like metallic 
sheath with at least two oppositely coiled 
wire helices on the core. Each layer con- 
sists of at least two helices, and a coating 
of flux material incorporated with the 
meshes of the sheath and leaving the outer 
surface of the outer layer exposed. 
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— 


also pulls, pushes, spreads, 
bends and lifts 


This versatile “Too! of a Thousand Uses 
saves time, work and money on countless 
maintenance and production jobs. A 
Simplex Util-A-Tool Set provides you wit! 
a powerfu) push-and-pull jack, a spreader 
jack and a base and wheel puller, togethe, 
with chains, grab hooks and claws, sk 
hooks and lever bar. Used in varied com 
binations, they enable you to clamp, hold 
push, pull, spread, bend or lift with one 
handy tool or full facts, write for 


Bulletin P&P46 











Simplex 


tEVER - 


SCREW . HYDRAULIC 
Jacks 


TEMPLETON, KENLY and CO 
1000 South Central Ave., Chicago 44, ill. 








STEP UP PRODUCTION 


Aircor Welder Filters are specially 
designed to fit all standard welding - 
machines. This patented unit provides 
high dust holding capacity, low resistance 
ond keeps motor cool — thus assuring 
grecter efficiency, better penetration, 
adhesion true heat of arc. 
>, Lew in initial cost —long in service, | 
Air Filters pay for themselves through 
A increased production and lower 
maintenance cost. Send 
for bulletin teday. 


i ate 
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- EVER-KLEAR 
COVER LENS 


EIGHTEEN YEARS OF PROVEN SERVICE 








Ever-Klear Lens 
for 
better welding 


DON'T LET FAULTY VISION RUIN 
2 YOUR EYES OR YOUR WELDS 


Pitted glass occurs within minutes when 
plain glass is used, causing poor vision. 
EVER-KLEAR Cover Lenses keep your 
vision clear, and your welds up to par. 
They will not pit or become cloudy 
with fused metal adhering to the 
surface. 













* 
Size 2x4!/g" for arc- 
welding shields....... 


Sizes 46/2 to 50 
M.M., for goggles..... 


F. R. FAULK, Distributor | 


405 Penn Ave. Pittsburgh 22, Pa. 





$2.40 per dozen 


35c per pair 





WHEN YOU NEED— 


| © A.C., D.C. ARC WELDERS 
® WELDING TORCHES 

@ CUTTING TORCHES 

@ REGULATORS 

e STEEL RODS 

e BRONZE RODS | 
e LOW TEMPERATURE ALLOYS 
e FLUXES 

e CABLE 

@ SAFETY EQUIPMENT 

@ OXYGEN TANKS 





ts 


a ee ee ee 





CALL US! 


LUdlow 9-4000 


ARC WELDING SUPPLY CO. 


14 Southern Bivd., Bronx, N.Y. 59, N.Y. 

































| 





| 
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R-W Control 


2,434,350. Epwarp O, CouRTEMANCHE, 
Roseville, Mich., assigned to Briccs Mrc. 
Co., Detroit. Filed Dec. 17, 1945. Issued 
Jan. 13, 1948. 

A control welders 


unit for resistance 





| 
| 


consisting of a source of fluid under pres- | 


sure, a cylinder having a slidably mounted 
piston, an electrode movable into and out 


of engagement with the work, a valve be- | 


tween the source and cylinder for controll- 
ing the flow of fluid to the cylinder and 
an electric circuit including a solenoid for 


opening the valve to establish communica- | 


tion between the source and cylinder. A 
manually operable switch, a repeat switch 
connected in the circuit in series with the 
operable switch are also connected to the 
of fluid pressure in 
the control valve. A repeat valve located 
in the fluid connection between the source 
and repeat switch has a valve member 
operated by fluid under pressure. 


source advance 











‘Welding Unlike Metals 


2,432,631. Ropert W. Rosenpae, West- 


| field, N. J., assigned to Western ELectric 


Co., Inc., New York City. Filed July 28, 
1945. Issued Dec. 16, 1947. 

A method of resistance-welding metals 
of different electrical resistance consists 


| of punching portions of like contours from 
| the members leaving like openings there- 
| in and forcing the high specific electrical 
| resistance metallic portion into the aper- 
| ture of the low specific electric resistance 


metallic member until one part projects 
a given distance out of the opening. The 
specific electrical resistance metallic mem- 
ber is removed and another low specific 
electrical resistance metallic member is 


oft | 








placed adjacent the first and in contact | 


with the projecting portion. Thus, the low 
specific electrical resistance members are 
initially separated by the projecting por- 
tion, and passing an electrical welding cur 
rent through this projecting portion in 
the opening and the contacting portions 
of the low specific electrical resistance 
metallic members so as to cause all the 
portions in the path of the current to fuse 
together. 


| 
| 





electrodes tor atomic 


hydrogen, helium and 
argon arc welding 

V_ keep stiff, consume slowly and evenly 
resist intense arc heat of welding 
processes 


V_ strong, clean deposits cut machining 
costs 


Write for descriptive Bulletin No, 154. 
Our engineers will gladly help on spe- 
cial applications. Callite Tungsten Cor- 
poration, 549 Thirty-ninth Street, Union 
City, New Jersey. Branch offices: Chi- 
cago, Illinois; Cleveland, Ohio. 


ASE i 


Standard or special-polished, clean ond 
block. 7 standard diameters; 12-inch lengths; 
random lengths and other diameters on 
special order. 


Specialists in tungsten metallurgy for over 30 years 











WOOLDRIDGE ALFLUX No. 3 
CAST ALUMINUM BRAZING FLUX 





ALFLUX No. 3 is a multiple purpose flux 
which has been developed especially 


for Soldering and Brazing 
Steel te Aluminum Aluminum castings 
Copper te Aluminum Aluminum Sheets 


This flux may also be used with good results 
on other metals. ALFLUX No. 3 is manu- 
factured of the highest quality pure chemicals 
which have been thoroughly and carefully 
compounded. It is an exceptionally fine flux 
which adheres to the surface to be brazed and 
produces a faster and more economical weld. 





WOOLDRIDGE ALUMINUM WELDING 


PRODUCTS, INC 





Glastonbury,. Conn. 





CARBON BRUSHES 


AT YOUR 


- 
WITH 


REFERENCE BOOK 


~\ No. 19-E 





equie THEM WITH 


H 


ES 
MOTOR BRUST 
ORDER AN ADVANCE STOCK AND 
INSTALL AT A MOMENT’S NOTICE 


In Catalog 19-E, brushes are listed alphabeti- 
cally by motor and equipment manufacturers 
name. At least 15,000 styles of motors are 
listed. It's a plain “dollars and sense” policy 
to order an adequate stock of emergency 
brushes, a few sets of each, and preserve 
economy in your motor maintenance. 


SEND FOR THIS CATALOG NOW! 


THE OHIO CARBON COMPANY 


12508 BERE 
CLEVELAND 11 


A ROAD 
OHIO 


Made with patented anti-spatter alloy 
screw (solid, not plated) ... this special 
Hargrave Welders’ Clamp resists load- 
ing permanently ... speeds your work... 
eases the job. Frame is forged steel, 
heat-treated and designed to give 

reatest strength for weight. Oscillating 

ball and socket) fi is put on to stay. 
Each clamp is Individually Tested. Open- 
ings from 4” to 12”. WRITE FOR CAT- 
ALOG SHOWING COMPLETE LINE. 

There is an Industrial Distributor stock near you. 


iH) 
1944 Waverly Ave. 


HARGRAVE Cincinnati 12, Ohio 


The 2 Jincinnati Tool Co. 
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2,432,428. Paut A. Lanc, Elizabeth, 
N. J. Filed Feb. 14, 1946. Issued Decem- 
ber 9, 1947. 

A self-feeding soldering iren with a 
handle on which is mounted solder-feed 
rollers. A guide extends from the handle- 
housing in order to guide the solder te 
the tip of the iron. A rotary ratchet wheel 
is connected to one of the rollers for 
feeding the solder. Driving the ratchet 
wheel consists of a member in the periph- 
ery of the ratchet wheel outwardly of the 
latter and mounted for bodily movement. 
A pawl pivotally mounted on the periph- 
ery and engageable with the wheel turns 
the latter in solder-feeding direction. Part 
of the pawl is aecessible externally of the 
handle-housing to operate and actuate 
the ratchet wheel through the pawl. An 
interengaging means on the handle guides 
the latter for movement in an arcuate path. 





Patents Available For 
Licensing or Sale 





2,427,696. Welding Machine. Issued 
Sept. 23, 1947. This invention relates to a 
carriage for a welding machine which can 
be used with or without tracks and spaced 
as desired from the work. A _ carriage, 
mounted on four motor-driven wheels, car- 
ries a casing which supports the welding 
head. An elongated member has attached 
to it a guide arm mounted on rollers and 
pivotally attached to the casing by links. 
On the right side of casing are two casters 
so mounted that they may be held hori- 
zontally in inoperative position or ver- 
tically in operative position. In operation, 
the device is placed on the deck, the cas- 
ters placed in operative position, raising 
the two wheels on one side of carriage 
off the deck, and the guide arm set at an 
angle to cause the device to move toward 
the work. By use of casters, instead of all 
four wheels, the device can be turned 
around curves and corners. On tracks, 
casters are moved to inoperative position. 
Louis Trombetta, 3667 Paulding Ave., 
Bronx 67, N. Y. 


2,425,830. Adjustable- Electrode Arc- 
Welding Torch. Issued Aug. 19, 1947. A 
double-electrode arc-welding torch of the 
type used in atomic hydrogen welding. It 
comprises a handle with two electrode- 
supporting rod members to support a pair 
of electrodes. A stream of hydrogen is 
directed through the arc between the elec- 
trodes and onto the work to be heated. 
The device is easily manipulated, light in 
weight, and may be operated for long pe- 
riods of time without tiring the operator. 
Solar Aircraft Co., San Diego 12, Calif. 








* W-AL-CO RODS 





» a rr 


for Welding of ALUMINUM 


ELECTRIC AND GAS 
WELDING 


Drawn Wire 
Types 2S, 43 and 52 
Brazing 716 (low temperature) 





FOR CAST ALUMINUM 


_ Use Extruded Rods 
Types 142, 195, 355 and 356 
for Better Welding 
3/16" size only 





Aluminum Solder 
White Metal 


Welding Alloys Manufacturing Co. 


744 Broad St., Newerk 2, N. J. 














WHERE 
TO Buy 














SODERING 
BRAZING & WELDING 


L. 8. ALLEN CO. INC. Chicage 31, Ill 


6714 Bryn Mawr Ave. 











Your inquiries to advertisers 


will have a special value . 
—for you—the advertiser—and the publisher, !/ 
you mention this publication. Advertisers value | 
highly this evidence of the publication yu | 
read. Satisfied advertisers enable the publisher | 





to secure more advertisers and—more adver. | 
tisers mean more information on more products | 
or better service—more value—to YO! 


t 
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PROFESSIONAL | 


SERVICES | 





| 
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LANCASTER, ALLWINE & ROMMEL | 
Registered Patent Attorneys 
Patent Practice before U. S. Patent Obes | 
Validity and Infringement Investigetions * | 
Opinions. Booklet and form ~Bvidence of Com | 
ception” forwarded upo a x7 t. 
Seite 430, 815-15th "St, Washingt 
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